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Chorionscope 


by Ghirardini 


Suspected embryonic deformation 
or damage should be clarified as 
early as possible. Amniocentesis 
and foetoscopy are mainly used 
for this purpose. 


Reliable results are unfortunately 
only available at a relatively ad- 
vanced stage of pregnancy. 


Thanks to the development of the 
DNA analysis and chromosomes 
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analysis of chorionic coat it is now 
possible to obtain the necessary 
test results and to initiate the re- 
sulting steps at a much earlier 
stage of pregnancy. 


With the chorionscope chorionic 
coat can be obtained by means of 
controled aspiration biopsy bet- 
ween the 9th and 13th week of 
pregnancy 
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COMMENTARY 


The place of birth 


The debate about the choice of place of delivery 
continues unabated as can be seen in four 
articles in this issue (pp. 659, 675, 684 and 690). 
Sadly the protagonists have tended to take up 
fixed positions, and the initially stimulating and 
useful discussion is in danger of degenerating 
into a sterile argument. Itis perhaps a good time 
to look again at the questions which have been 
raised to see whether we cannot advance further. 

To start, a reading of the literature suggests 
that there is often confusion between three sep- 
arate issues. First, 1s home delivery more or less 
safe than institutional delivery, all other factors 
being equal? Second, is it inevitable that the rate 
of obstetric intervention must rise with the pro- 
portion of deliveries in consultant units? Third, 
what are the effects on mothers and babies of 
such a rise? Moreover there is a fourth issue, 
which is less well documented but also impor- 
tant, and that is the cost, in financial and man- 
power resources, of altering again the 
proportions of deliveries at home, in general 
practitioner and in consultant units. 

It is now almost impossible to answer the first 
question about the relative safety of home and 
hospital confinements, and the reasons for this 
are well set out in the article by Campbell & 
Macfarlane (p. 675). However, all the available 
evidence suggests that in carefully selected and 
well-supervised low-risk deliveries the extra risk 
to mother and baby attributable only to the 
absence of hospital facilities must be low, and 
the satisfaction of a successful delivery high. 
Against this must be set the chance of needing an 
emergency transfer during, or after, the 
delivery, and although data on such events are 
limited, extrapolation from the experience of 
general practitioner units suggests it may be of 
the order of 1046, similar to the figures quoted 
by Scherjon (p. 684). Such emergency transfers 
are both distressing and costly if flying squad aid 
is needed, but it should not be forgotten that 
they may also occur in split-site hospitals where 


the maternity unit is removed from other 
specialist facilities. 

The tendency for intervention rates to rise 
with the proportion of institutional deliveries is 
shown again in the paper by Scherjon (p. 684). A 
change in policy in Denmark between 1960 and 
1980 led to a rise in institutional deliveries from 
50% to 99%. During the same period this pro- 
portion in The Netherlands rose from about 
2896 to 67926. The caesarean section rate in both 
countries was about 2% at the beginning of the 
period, but rose to 11% in Denmark and only to 
‘4% in the Netherlands. However, the wide vari- 
ations found in intervention rates between 
institutions and countries suggests that this trend 
could be contained or reversed. Apart from the 
threat of litigation, we know very little about the 
factors which predispose to unduly high inter- 
vention rates, and this would be an interesting 
area of research. It would also be important to 
know, where there is a real choice between 
domiciliary and institutional delivery, how a 
woman’s choice is influenced by her knowledge 
of the risk of possibly unnecessary intervention. 
For instance it is a pity that the paper by Treffers 
& Laan (p. 690), which shows remarkable differ- 
ences in the proportion of domiciliary births 
between large cities in the Netherlands, did not 
also give us some indication of the variation in 
the rates of caesarean section, or other instru- 
mental deliveries in the institutions in these 
cities. 

The question of the benefits and hazards of 
these interventions in low-risk pregnancies is 
still largely unanswered. Campbell & Mac- 
farlane (p. 675) show how even the ingenuity of 
Tew (p. 659) in manipulating published data on 
place of delivery and perinatal mortality cannot 
overcome the shortcomings of the data set. The 
same is true of Treffers & Laan’s attempt to 
relate regional variations in the proportion of 
institutional births to the perinatal mortality 
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rate, and Scherjon's comparison between such 
trends in The Netherlands and Denmark. 

Major problems in such exercises are the 
impossibility of allowing sufficiendly for the 
selection biases in women delivered in different 
places, and the inclusion of antepartum deaths 
and lethal congenital defects which are not 
affected by intrapartum care. It is time that such 
analyses were abandoned, and efforts chan- 
nelled either towards randomized trials of 
specific interventions where these are still poss- 
ible, or towards understanding the motivation 
for apparently unduly high levels of such inter- 
ventions. The fear of litigation cannot affect the 
prevalence of epidural analgesia or of 
episiotomy. 

Finally a most interesting aspect of Scherjon’s 
paper is the discussion of the ressons for a 
planned policy change towards institutional 
delivery. In Denmark, as in the UX, this was 
originally on grounds of safety, because of 
inability to predict reliably the risk of compli- 
cations to mother and child, and of course 
occurred when perinatal mortality risks were 
very much higher than they are now. Neverthe- 
less, questions of cost and manpower also arise, 
and as Scherjon's paper suggests will vary with 
the actual proportion of institutional delivery. 

In particular we lack careful studies of the 
, numbers of midwives needed to provide a safe 


domiciliary service and the implications on their 

hours and work pattern of providing continuity 

of care. It may be that the price to be paid for a 

sizeable and safe domiciliary midwifery service 

is now too steep to be considered, bearing in 

mind also the needs of high-risk pregnancies in 

hospitals, but if this is so it underlines the need 

for hospitals to make available the type of low 

technology care that so many of their clients 
prefer. 

Eva Alberman 

Professor 

Department of Clinical Epidemiology 

The London Hospital Medical College 

Turner Street 

London El 1BB 
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Do obstetric intranatal interventions make birth safer? 


MARJORIE TEW 


Summary. Impartial analyses of the evidence from official statistics, 
national surveys and specific studies consistently find that perinatal 
mortality is much higher when obstetric intranatal interventions are 
used, as in consultant hospitals, than when they are little used, as in 
unattached general practitioner maternity units and at home. The con- 
clusion holds even after allowance has been made for the higher pre- 
delivery risk status of hospital births as a result of the booking and 
transfer policies. It holds even more strongly for births at high than at 
low predicted risk. It follows that the increased use of interventions, 
implied by increased hospitalization, could not have been the cause of 
the decline in the national perinatal mortality rate over the last 50 years 
and analysis of results by different methods confirms that the latter 
would have declined more in the absence of the former. Data are 
presented which point to the deleterious effect of interventions on the 
incidence of low birthweight and short gestation and their associated 
mortality. Also presented are data supporting the alternative explana- 
tion of the decline in perinatal mortality, namely the improvement in 
the health status of mothers built up over several generations. The 
organization of the maternity service stands indicted by the evidence. 
Despite the beliefs of those responsible, it has not promoted, and 


cannot promote, the objective of reducing perinatal mortality. 


Obstetric intranatal interventions have been 
developed with the objective of making birth 
safer and less painful, at least for the mother. 
The specific procedures were not subjected in 
advance to randomized control trials to prove 
that they would be advantageous in the circum- 
stances in which they came to be widely used. 
Nor were the possible interactions between pro- 
cedures investigated. In the absence of valid 
prior confirmation, their net benefit has to be 
judged from results—from comparing mortality 


Department of Orthopaedic and Accident Surgery, 


University Hospital, Queens Medical Centre, 
Nottingham NG7 2UH 


MARJORIE TEW Research Statistician 


rates following deliveries where they have and 
have not been used. However, it has not been 
thought necessary to record and publish results 
in a form that would make such direct com- 
parisons possible. Nevertheless, enough infor- 
mation can be extracted from available data to 
make reliable evaluations of obstetric intranatal 
interventions as a whole and of certain specific 
interventions. 

Certain interventions can be practised only in 
consultant hospitals and others are practised 
there far more often than in general practitioner 
maternity units (GPU) and at home, where most 
of the non-hospital births take place. Not all 
deliveries in hospital suffer intervention, some- 
times because of the judgment of individual 
Obstetricians, sometimes because birth follows 
too soon after the woman's arrival in hospital. 
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Nevertheless, though they are an under- 
estimate, the mortality rates in hospital can be 
taken as the nearest available proxy for the 
results of obstetric 1ntranatal management as a 
whole. 

The mortality rates in unattached GPU and 
home represent the nearest available proxy for 
the results of low interventive midwifery care, 
through they are an overestimate since births at 
home include some which have no professional 
care, either because they take place too quickly 
or because the woman has chosen not to have it. 
The sub-groups particularly affected by the 
latter reason include the very yourg and the 
unmarried. The mortality rate is many times 
higher when births take place without normal 
midwifery care (Tew 1981; Murphy et al 1984; 
Campbell et al. 1984). The effect on the home 
mortality rate of changes in the proportion such 
births make up of all home births will be con- 
sidered later (Appendix 1). 

The longest series of data linking mortality to 
these separate places of birth is to be found in the 
official stillbirth statistics 1969-1981, published 
annually by the Office of Population Census and 
Surveys (OPCS). But a simple comparison 
between the crude stillbirth rates (SBR) at each 
place may be misleading: to find out to what 
extent this is so requires first an understanding of 
the arithmetical rules governing the SBR, which 
are, of course, only a specific example of all 
mortality rates or other weighted averages. 


Applied arithmetic 
Stillbirth. rates 


The SBR per 1000 births is, of course, the 
number of stillbirths divided by the number of 
births in the same place and period, with the 
result multiplied by 1000. But it is also an aver- 
age of the SBR in the component sub-groups, 
weighted by the proportion that each sub-group 
makes up of the total. This is demonstrated in 
Table 1A, using the official figures for 1969 (the 
first year available), which are cross-classified by 
age and parity. For simplicity of exposition let us 
assume only two sub-groups, a lower risk group 
consisting of second and third births to women 
aged 20-29 and a higher risk group including all 
the others. (Births ın private hospitals and 
‘elsewhere’, which made up 1-396 of all births, 
have been excluded.) 

The overall SBR per 1000 births was 13:3, the 
weighted average of the SBR in hospital, 16-6, 
where 71-6% of births took place and in GPU/ 
home, 4-9, with 28-4% of the births (16-6 x 
0-716 + 4-9 x 0-284 = 13-3). The hospitals’ SBR 
was much the higher, but so also was their pro- 
portion at higher risk (74% against 54%). Sup- 
pose as in Table 1B that each place had had the 
same proportion at higher risk (68%), the hos- 
pital SBR would have been slightly reduced and 
the GPU/home SBR slightly increased, but the 
margin between them would have remained 
wide. It is arithmetically impossible that the mar- 
gin could be closed or the disparity reversed as 


Table 1. Stillbirth rates per 1000 births (SBR), England and Wales 1969, showing how they depend on the 
proportion of births and the specific rate in sub-groups of risk* 








Total births Hospital births GPU/home births 
(787 581 = 100%) (563 955 = 71-696) (233 626 — 28-496) 
Risk Proportion Specific Proportion Specific Proportion Specific 
group of total rate Product of total rate Product of total rate Product 
A Actual 
Lower 0 32 9-3 3-0 0-26 13-7 3:6 0-46 311 1-4 
Higher 0-68 15:1 10-3 0-74 17:6 13-0 - 0-54 6-4 3°5 
All 1 00 153 13-4 1-00 16-6 16-6 1-00 4-9 4-9 
B Actual Hypothetical or standardizedt 
Lower 0-32 9 3 3-C 0-32 13-7 4-4 0-32 3-1 1-0 
Higher 0-68 15-1 10-3 0-68 17-6 12:0 0-68 6:4 4-4 
All 1-00 13-3 13:3 1-00 16-4 16-4 1-00 5:4 5-4 





* Source: OPCS (1971) 
t By direct method 


e 


long as the specific SBR in hospital are higher in 
each sub-group. Clearly, the excess SBR in hos- 
pital in 1969 was to only a very small extent due 
to their excess proportion of births at higher risk 
on account of age and parity. It was predomi- 
nantly due to the fact that for every sub-group 
distinguished in the statistics, the specific SBR 
was much higher in hospital; indeed, in the sum- 
mary groups in Table 1, the SBR for the lower 
risk group in hospital (13-7) was more than twice 
as high as for the higher risk group in GPU/home 
(6-4). 

A weighted average will be higher the greater 
the proportion it includes at high risk, and con- 
versely. If over time proportions in sub-groups 
change, the weighted average must, in the 
absence of counteracting influences, change in 
the appropriate direction. As the policy towards 
100% hospitalization was implemented, the pro- 
portion of planned deliveries at home was pro- 
gressively reduced, leaving the uncared for 
deliveries, with their very high mortality rate, to 
make up an increasing proportion of the dimin- 
ishing total. This caused the mortality rate at 
home to rise, the increase reflecting simply the 
increased proportion at high risk and not, as was 
too readily assumed (Russell 1981), increased 
danger from domiciliary midwifery. The ‘hard 
core’ of uncared for deliveries with overriding 
social problems has been independently esti- 
mated at around 2000 (Tew 1981; Murphy et al. 
1984; Campbell et al. 1984). The arithmetical 
consequences of the changed proportions are 
illustrated with realistic values in Appendix 1. 

In turn the mortality rate for the GPU and 
home combined has become increasingly an 
overestimate of the risks of low interventive 
intranatal care. At the same time hospital births 
have become progressively diluted with low risk 
cases which formerly would have been delivered 


Interventions and perinatal mortality 661 


m the GPU or home, a process which should 
have reduced hospital mortality. Nevertheless, 
the results for 1981 (Table 2), the last year avail- 
able, show that disparities persist between the 
SBR in hospital and GPU/home, at specific 
levels and overall, with magnitudes highly 
unlikely to have happened by chance 
(P«0-001). The lower risk group in hospital still 
had a higher SBR than the higher risk group in 
GPU/home. By 1981 hospital births included 
95-4% of the total (non-NHS hospitals and 
‘elsewhere’ again excluded). If this proportion 
had remained the same as it was in 1969 
(71-696), the SBR for all births would have 
fallen, not to 6-6 as it did, but to 5-9 (0-716 x 6-7 
+ 0-284 x 3-8). The increase in hospitalization, 
therefore, retarded rather than advanced the 
decline in the SBR. Other evidence supporting 
this conclusion and an alternative explanation 
for the reduced mortality will be considered 
later. 


Perinatal surveys 


The validity of analysis of SBR by age and parity 
is challenged on the grounds that these factors 
are only partially representative of all the risk 
factors which doctors take into consideration in 
selecting cases for hospital delivery and of the 
complications which develop in pregnancy or 
labour and lead to transfer from a GPU or home 
booking into hospital for delivery. Data 
gathered in the national perinatal surveys of 
1958 and 1970, in which obstetricians were 
closely involved (Butler & Bonham 1963; Cham- 
berlain et al. 1978), enable this challenge to be 
evaluated. 


Table 2. Stillbirth rates per 1000 births, England and Wales 1981* 


Total births 
(630 512 = 100%) 


Risk Proportion Specific 

group of total rate Product of total 
Lower 0-29 5:2 1-5 0-28 
Higher 0-71 7:2 5-1 0-72 
All 1-00 6-6 6-6 1:00 


* Source: OPCS (1984) 


Hospital births 
(601 741 = 95-496) 


Proportion Specific 


GPU/home births 
(28 771 = 4-696) 


Proportion Specific 


rate Product of total rate Product 
5-4 1:5 0-43 2-6 1:1 
7-2 5-2 0-57 4-8 27 
6-7 6-7 ] 00 3-8 38 
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Effect of the transfer policy on perinctal 
mortality rates (PNMR) 


Women who were transferred had z very high 
PNMR and the conventional argument is that 
these should properly be attributed t» the place 
of booking, not the place of actual delivery. This 
would be logical if the objective were to compare 
the total risk of booking for hospital with the 
total risk of booking for GPU or home, including 
the risk of transfer, taking the risks attendant on 
the different methods of intranatal care at each 
place as given. But itis not logical if the objective 
is the much more fundamental one pursued here 
of comparing the results of actual care by the 
different methods. It becomes fallacious to com- 
pare the results of obstetric care on the one hand 
with midwifery care plus obstetric care (the 
transfers) on the other. Obsession with com- 
parisons by intended place of delivery has per- 
sistently obstructed efforts to evaluate the actual 
methods of intranatal care. 

However, even 1f the fallacy were tolerated, 
comparison of results by place of booking could 
not reverse the excess mortality in hospital, 
overall or in specific sub-groups. In the 1958 
survey the crude PNMR for actual deliveries was 
50 ın hospital, compared with 20 in GPU/home. 
The PNMR by place of booking was 36 in hos- 
pital, compared with 31 in GPU/home—still a 
highly significant difference (P<0-001). 

Corresponding data for the 1970 survey were 
not published but enough data were later sup- 
plied (J. Golding, personal communication) to 
enable an estimate of the extreme limiting case 
to be made. The crude PNMR for actual 
deliveries was 27-8 in hospital, compared with 
4-9 in GPU/home [excluding GP beds in con- 
sultant hospitals where intranatal cere may be 


Table 3. Standardized perinatal mortahty rate 
(PNMR) by risk factors* 





PNMR per 1000 births Hospital GPU/home 


Crude 27-8 4-9 
Standardized for 

Age 27-5 5:2 

Parity 27-3 5-1 

Antenatal prediction score 26-6 54 

, Labour prediction score 23-9 77 

Birthweight 22-9 9-6 





“Source Chamberlain et al (1978) and unpublished 
data T 


considerably influenced by obstetric methods 
(Tew 1984)]. The PNMR in hospital for booked 
deliveries was 22-9, while for deliveries not 
booked or not known to be booked it was 58-9. 
On the extreme, and unlikely, assumption that 
all of the latter were transfers from an unat- 
tached GPU or home, then including these 
would raise the PNMR for all GPU/home book- 
ings to 19-2, still lower than the 22-9 for hospital 
bookings. Thus in both surveys the excess 
PNMR in hospital could not be explained by the 
very high PNMR of the transfers or unbooked 
cases. It is highly probable that this applies also 
to the consistent excess SBR in hospital. 


Effect of the booking policy on the PNMR 


Data from the surveys give even less support to 
the contention that the excess PNMR in hospital 
is the result of the booking policy. In the report 
of the 1958 survey, detailed data by place of 
delivery were given for only three risk factors 
known early enough to influence booking or a 
change of booking: parity, social class and tox- 
aemia. Hospital births included a rather greater 
proportion in the higher grades of risk, but since 
their specific PNMR were higher at every identi- 
fied grade, high and low, their excess overall 
PNMR could not have been explained by their 
greater proportion at higher risk. The same 1s 
true for the PNMR for hospital bookings, for 
their specific PNMR at every grade of risk was 
never lower than for GPU/home bookings, 
except for first births were it was marginally less. 

In the report of the 1970 survey, specific 
PNMR by place of delivery were given only for 
hypertension and at every grade, including 
severe toxaemia, they were more than twice as 
high in hospital as in GPU/home. For age and 
parity, the proportion of births in each sub- 
group at each place was given, along with the 
specific PNMR for all places. This enables stan- 
dardized PNMR to be calculated by the indirect 
method illustrated in Appendix 2 and these are 
presented in Table 3. 

To meet the problem that some births are at 
high risk from more than one factor, two risk 
scores were constructed: an antenatal prediction 
score ( APS) incorporating risk factors which are 
known early in pregnancy and influence book- 
ing, and a labour prediction score (LPS) incor- 
porating also risk factors which develop up to 
and including the first stage of labour and which 
influence transfers These two scores provide 


the. 


more refined instruments by which the effects of 
the booking and transfer policies on the PNMR 
may be measured. The composition of the two 
scores is set out in Tables 4 and 5 and according 
to these tariffs an APS and an LPS was deter- 
mined for every birth in the survey—a com- 
pletely unbiased procedure. 


The antenatal prediction score (APS) 


While a maximum APS of 30 was possible, only 
7% of births had scores over 8 (identified as the 
high risk group) and 53% had scores of 0-2, the 
low risk group. As expected, hospital births 
included a greater proportion at high and moder- 
ate risk, but the PNMR, standardized as in 
Appendix 2, show that very little of the hos- 
pitals’ excess mortality was due to this excess 
risk; indeed very little more was due to the 
excess risk from the combined than from the 
single factors (Table 3). This reflects the 1nterde- 
pendence of factors and makes it improbable 
that including additional factors in the APS, like 
height or smoking, would explain much more of 
the disparity. 

Again, specific PNMR by APS were not pub- 
lished, but if they are estimated by simple 
algebra on the assumption that the ratio between 
the PNMR at each level of risk was everywhere 
the same, the PNMR ın hospital are seen to be 
much the higher; as before the PNMR for the 
low risk group in hospital was much higher than 
for the high risk group in GPU/home (Table 6). 
Clearly, very little of the hospitals’ excess 
PNMR arose from the booking policy. 


The labour prediction score (LPS) 


While a maximum LPS of 22 was possible for 
singleton births, the highest actual score was 12 
and only 2-6% of births had scores over 6, while 
nearly 70% had scores of 0-2. The greatest risk 
was deemed to come from adverse conditions 
near delivery, but clearly these could have 
affected only a small minority of births, though 
they were more likely to affect women at high 
risk because of factors included in the APS. 
Births with the same LPS can be regarded as 
being at the same overzll risk, so that groups 
with the same LPS can properly be compared. 
Groups of births ın hospital, irrespective of how 
they came to be there or how the risk has devel- 
oped, can properly be compared with groups in 
GPU/home with the same LPS at the same stage 
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of labour. The LPS thus provides an instrument 
of analysis which obviates the problems of allow- 
ing for the selection biases of booking and 
transfer. 

Results by LPS and place of delivery were not 
published, but the data were later released fol- 
lowing a private request from the present author 
(J. Golding, personal communication). These 
show that, as expected, hospital births included 
a greater proportion at all scores over 2 (Table 
7), but standardizing as before shows that this 
excess still explains only a small part of the hos- 
pital's excess PNMR (Table 3). 

Again this 1s inevitable, for at every score 
from 0 to 8 the specific PNMR was higher, 
usually very much higher, in hospital The 
PNMR for the 90 (0-896) births in hospital with 


Table 4. Antenatal prediction score (APS). Weights 
given to risk factors" 


Risk 


Factor Low Moderate High 
Maternal 
Age 0 1 2 
Parity 0 l 2 
Social class 0 l 2 


Obstetric history 
Stillbirth 
Neonatal death 
Abortion 
Caesarean section 

Hypertension 

Diabetes 


fh hh PhP 


* Source: Chamberlain et al (1978). 


Table 5. Labour prediction score (LPS), singleton 
pregnancies. Weights given to risk factors* 


Risk 

Factor Low Moderate High 
Antenatal prediction score 0 i| 2 
Previous caesarean section 4 
Hypertension/toxaemia 0 l 2 
Antepartum haemorrhage 2 ; 
Duration of pregnancy 0 D x pe oe 
Duration of Ist stage 0 [of 2. 

: Ou 
Fetal distress 0 l , 20r; 
Breech presentation i i 4z- 


AJ 
5 
e 
he 
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Table 6. Proportion of births and estimated perinatal mortality rate (PNMR) by antenatal prediction score (APS)t 

















Survey PNMR Proporton of births PNMR* 

APS Risk Actual Ratio Hospital GPU/home Hospital GPU/home 
0-2 Low 15-3 1-0 0-47 0-67 19-3 3-9 
3-7 Moderate 25-9 1-69 0-44 0-30 32-6 6-5 
8 and over High 43-4 2°84 0 08 0-03 54-8 11-0 
All 21-4 1-00 1-00 27-8 4-9 
* For hospital: (0-47x) + (0-44 x 1-69x) + (0-08 x 2-84x) = 27-8. x = 19-3. 

For GPU/home: (0-67y) + (0-3 x 1-695) + (0-03 x 2-84y) = 4-9 `. y = 3-9. 
f Source. Chamberlain et al. (1978) 
Table 7. Percentage of births and PNMR by labour prediction score (LPS)t 

Percentage of births PNMR 

LPS Risk Hospital GPU/home Hospital GPU/home* 
0-1 Very low 39-4 59-4 8-0 3:6"* 
2 Low 23-0 22:3 17 9 4.8** 
3 Moderate 13-6 10-6 32-2 2.0* ** 
4—6 High 13-2 7:5 53-2 14-2** 
7-8 Very high 2-9 0-2 149-1 111-1 
0-12 All (n = 11141) (n = 4660) 27.8 4-9 





Level of significance: *P«0-025, **P<0-005; ***P<0-001 


* Excluding GP beds in consultant hospitals 


+ Source’ Unpublished data from the Briash Births 1970 survey. 


scores of 9-12 was 211; one of the three births in 
GPU/home with a score of 9 died. But this is far 
too small a sample on which to base conclusions 
about the relative safety of the tiny proportion of 
highest risk births. The detailed data for scores 
Q-8 are summarized in Table 7. 

The LPS is validated in that low scores are 
associated with a low PNMR and vice versa. But 
the association is less than perfect, for the lowest 
PNMR for hospital births occurred at LPS 1 and 
for GPU/home births at LPS 3. This may indi- 
cate that the relative weights given to the compo- 
nent factors are slightly unrepresentative of their 
true risk. Alternatively, it may simply be the 
artefact of small numbers. This is particularly 
likely in the GPU/home births, where there was 
only one death in 493 births at LPS 3. But the 
closeness of the PNMR in GPU/home over the 
LPS range 0 to 4 suggests that the method of 
intranatal care practised overcomes certain pre- 
dicted risks, whereas the substantial increase in 
the PNMR among hospital births zs the LPS 
increases suggests that obstetric management 
intensifies the risks. 


These findings support the often expressed 
theory of Michel Odent that the fetus already at 
increased risk is less able to withstand the 
stresses of obstetric intervention They confirm 
also, with greater authority, the invariable find- 
ings of higher stillbirth rates in hospital for the 
high risk age and parity groups as well as the low. 

The findings could only be reversed if the 
mortal conditions of intrauterine death and con- 
genital malformation, which are not specifically 
measured in the LPS and which are not influ- 
enced by intranatal care, were present in over- 
whelming excess among hospital births. But this 
possibility does not stand up to investigation. In 
the survey the early neonatal mortality rate in 
hospital was alone far higher than the perinatal 
mortality rate in GPU/home (Chamberlain et al. 
1975), while in the year 1970, the SBR from 
congenital malformations was only 3% higher in 
hospital than 1n GPU/home (OPCS 1972). 

An equally untenable hypothesis to explain 
the findings concerns the presence of other risk 
factors, recognized or unrecognized, not 
included in the LPS. If these were interdepen- 


dent with the included factors, most of their 
effect would already have been allowed for. If 
they were independent, they would have to be 
much more powerful than the combined factors 
in the LPS to explain the outstanding disparity in 
PNMR. No such factors have yet been recog- 
nized far less measured. If they are unrecog- 
nized, there is no mechanism by which hospital 
births could come to include an overwhelming 
excess of them in the high-risk grades. Since 
maternal fear, stress and lack of self confidence 
militate against easy and successful labour, an 
excess of these factors could contribute to the 
excess of risk among hospital births, but this 
could arise only if the hospital environment in 
fact belies the reassuring promises of insistent 
antenatal propaganda that birth is safest under 
obstetricians’ control. 

If then only a small part of the excess PNMR 
of hospital births can be shown to be due to their 
excess of risk before delivery, the strong pre- 
sumption must be that the rest is due to their 
excess of risk during or after delivery. 


Complications and transfers 


Complications similar to those that led to trans- 
fer must have occurred also among hospital 
booked cases. It had earlier been calculated 
(Tew 1984) from the data by place of birth and 
place of booking then available that 1f the inci- 
dence of complication was the same in both 
places, then the PNMR for the complicated 
cases in hospital must have been much higher 
than for the transfers; or that if the PNMR for 
the complicated cases in hospital was the same as 
for the transfers, then the incidence of compli- 
cation must have been much greater in hospital, 
assuming in both cases that the incidence of and 
PNMR for cases without complication were the 
same in each place. Alternatively, if the inci- 
dence of complication and the associated PNMR 
were the same in both places, then the PNMR 
for births without the complications that led to 
transfer must have been much higher in hospital. 

The data on specific PNMR by LPS now avail- 
able confirm these inferences. At the LPS of 0 
and 1, which were too low to include high-risk 
bookings or transfers because of complications, 
the PNMR was twice as high ın hospital as in 
GPU/home. At higher LPS hospital births 
would include some transfers but many more 
booked births with similar complications, com- 
plications which must have been suffered also by 


Interventions and perinatal mortality 665 


births in GPU/home with the same LPS. Appar- 
ently booking for hospital, and the associated 
antenatal care, was less successful in preventing 
complications and the higher PNMR in hospital 
show that obstetric intranatal care was much less 
successful in mitigating their consequences than 
was care in GPU/home. 

For the majority of cases transfer must have 
been disadvantageous: their PNMR would have 
been lower if they had remained in the GPU or 
home. This emphasizes how illogical, irrelevant 
and misleading it is to attribute their mortality to 
their place of booking, if the objective 1s to eval- 
uate different methods of actual intranatal care. 

In the 1958 survey, transfers represented 13% 
of GPU/home bookings and had a PNMR over 
six times as high as the PNMR for GPU/home 
deliveries. In the 1970 survey, on the extreme 
estimate made earlier, the incidence had risen to 
26% and the excess mortality to nearly 12 times, 
though one would expect the greater percentage 
to include more cases with less serious compli- 
cations and so to have a smaller excess PNMR. 
The reasons for transfer in pregnancy include 
most frequently toxaemia and post-maturity and 
much less frequently antepartum haemorrhage 
(APH), disproportion and malpresentation, 
while poor progress is the commonest reason for 
transfer in labour (Bull 1980). The PNMR asso- 
ciated with severe toxaemia was quantified in the 
1970 survey as just over twice that associated 
with no toxaemia; the PNMR at >42 weeks ges- 
tation as just over twice that at 39-42 weeks, the 
PNMR associated with labours lasting >18 h as 
1:2 times that with shorter labours; the PNMR 
associated with antepartum haemorrhage 
(APH) as less than four times that with no bleed- 
ing. If malpresentation, disproportion or the 
other conditions which lead to transfer result in 
caesarean section, then a PNMR about 2-5 times 
that for spontaneous cephalic presentation 
would be expected. Even if the other reasons for 
transfer carry a high mortality rate, they make 
up such a small proportion of all transfers that 
they raise the overall average only shghtly. Thus 
the PNMR for a group made up of such high-risk 
cases who were transferred would hardly be 
expected to exceed the PNMR of a group, which 
included only a minority of high-risk cases who 
were not transferred, by more than a factor of 3, 
and certainly not by a factor of 6 (as in 1958), far 
less a factor of nearly 12 (as in 1970), unless the 
treatment following the transfer added greatly to 
the risk. Evidence from specific studies, when 
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analysed, leads to the same conclusion (Tew 
1985; Barron et al. 1977; Bull 1980). Between 
1958 and 1970 the excess PNMR in hospital, 
overall and for transfers, increased greatly. So 
also did the practice of obstetric interventions; 
the induction rate, for example, increased from 
13% to 26%. 


Trends in interventions 


Since 1970 the range of obstetric interventions 
has become ever more sophisticated and these 
have been applied to an increasing proportion of 
births as the percentage of all births in hospital 
has risen from 69-6 ın 1969 to 94-2 in 1981. Over 
the same period the national PNMR has 
declined at an accelerating rate from 23-4 to 
11-8. Like their predecessors the new interven- 
tions were not evaluated impartially before they 
were introduced and there has been no recent 
survey to assess their benefits, or otherwise, 
retrospectively. However, as has been shown in 
Table 2, the excess SBR in hospital still obtained 
in 1981 and the national SBR would then have 
been lower than it actually was if the proportion 
of births in hospital had not increased. 

The same conclusion is reached if the propor- 
tional increases in hospitalization are correlated 
with the proportional decreases in the national 
PNMR ın the corresponding years. A product 
moment correlation coefficient can be calculated 
from the pairs of proportional values; alter- 


natively, the proportional values for hospitaliza- 
tion and PNMR can each be ranked and the 
ranks correlated. The results by each method are 
the same. The latter method is used in Table 8 
and Fig. 1 from which it is clear that the years 
when hospitalization increased most were the 
years when the PNMR decreased least and vice 
versa. The correlation coefficient (Spearman's 
rho) is significantly negative (—0-87, P<0-001), 
which implies with a high degree of confidence 
that if hospitalization had increased propor- 
tionally less, the PNMR would have fallen pro- 
portionally more. Similarly, in Holland, and in 
Finland the decline in PNMR was not caused by 
increased hospitalization. (Kloosterman 1978; 
Hemminki 1983). 

Official maternity statistics enable similar cal- 
culations of correlations between the national 
PNMR and rates of induction, over the years 
1964—1982, and forceps delivery and caesarean 
section, over the years 1962-1982, to be made. 
The pattern of these interventions over time has 
been different. 


Induction 


The percentage induction rate trebled from 13-4 
in 1964 to 39-4 in 1974, remained around 37 till 
1978, then nearly halved to 18-8 in 1982. Again, 
the larger proportional increases in the induc- 
tion rate took place in the years when the pro- 
portional decreases in the PNMR were smaller, 


Table 8. Trends in perinatal mortality and hospitalization, England and Wales* 
eee 


Perinatal mortality per 1000 births 





Births in consultant hospitals 





% change from Rank of Rank of % change from Percent of 

Year Actual year before change change year before all births 
——— ——À— i nn i ee, 

1969 23.4 69-6 
1970 235 +0:4 12 I4 +49 73-0 
1971 22:3 -5:1 7 5 tT3:6 75-6 
1977 21-7 ST 11 4 +4-2 78-8 
1973 21:0 532 9 3 +44 82.3 
1974 20-4 -2 9 10 li +4-9 86 3 
1975 19-3 —5-4 5 T1:8 87-9 
1976 17-7 -8:3 4 12 +0-5 88-3 
1977 17-0 —4 0 8 64 +1-8 89 9 
1978 15-5 —8-8 3 8 t4 91:2 
1979 14-7 —5-2 6 +1-2 92 3 
1980 13:3 —9.5 Z2 94 +1-2 93-4 
1981 11-8 —113 1 11 +09 94-2 


————————————————————————————————————————ÁÁ—M—————À 


"Sources: Annual data published by the CPCS including Registrar General's Statistical Review, Birth Statistics 
and Mortality Statistics. 
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Correlation coefficient = —0-87 (P < 0-001) 
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Fig. 1. Scattergram of ranks of proportional changes in rates of hospital- 
ization and perinatal mortality. Rank 1 denotes the greatest increase in 
hospitalization and the greatest decrease in perinatal mortality. Rank 12 
denotes the smallest increase in hospitalization and the only increase in 


perinatal mortality. 


and vice versa, so that the rank correlation 
coefficient between the variables is significantly 
negative (—0-60, P<0-01). A lower induction 
rate would probably have led to lower mortality, 
but an optimal level could only be prescribed 
after evaluative studies. In 1982 there was wide 
regional variation in the rate—from 13:190 to 
22.996. 

The principal medical indications for induc- 
tion are post-maturity, suspected fetal growth 
retardation and certain maternal morbidity. 
Induction may be carried out also to suit the 
convenience of hospital staff or the mother, as 
the lower incidence of births at weekends and 
public holidays would seem to show (Macfarlane 
1978). This last reason may have been relatively 
important in the 1970s when induction was 
carried out in nearly the same proportion of 
births without as of births with ‘complication or 
anomaly' (OPCS Monitor 1981), and not much 
less often in births with the lowest antenatal 
prediction scores (Chamberlain ef al. 1978). 
Apart from this hint, the official figures do not 
distinguish the contribution attributable to 
specific indications either before or after the 
abrupt decline in induction in 1978, so they do 


not reveal to what extent policy has changed in 
response to social pressure or to medical 
evidence. 

Studies by obstetricians have found that the 
PNMR would not have been reduced by an 
induction rate above 9-596 (O'Driscoll et al. 
1975) or 8% (Williams & Studd 1980). More 
specifically, a comparison of 30 induced and 51 
spontaneous, post-mature labours, in women 
who were otherwise well-matched, led to the 
conclusion 'that a pregnancy prolonged after 42 
confirmed weeks of gestation may affect peri- 
natal outcome but induction of labour does not 
improve this and that uncomplicated post-matu- 
rity is not an indication for induction of labour’ 
(Gibbs et al. 1982). 

Corresponding evaluative studies of 1nduction 
in relation to the other common indications do 
not seem to have been reported. There is as yet 
no method of reliably identifying growth 
retarded fetuses and intervention has resulted in 
the birth of many premature, but not growth 
retarded, infants (Hall et al. 1980). Nor has it 
been demonstrated that the truly growth 
retarded babies survive better if their gestation 1s 
curtailed or thrive better with intensive 
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paediatric care than in utero. On the contrary, 
‘The reported incidence of major handicap, 
including cerebral palsy, in pre-term: small-for- 
dates babies, followed up for at least 2 years, is 
much higher than in their term counterparts’ 
(Chiswick 1985). One of the main justifications 
claimed for routine ultrasound scanning, the 
long-term consequences of which are unknown, 
is the precise dating of gestation, but this know- 
ledge seems to be material only if induction or 
elective caesarean section is contemplated and 
proved, not simply assumed, to be beneficial for 
the specific indication. 

There are biological reasons why induction of 
labour can lead to further interventions before 
birth (Inch 1982) and the official date show that 
the rates for certain procedures were indeed 
very significantly higher following induction 
(Table 9). However, the greater number of these 
actually carried out did not follow induction and 
most induced labours did not incur these particu- 
lar further interventions. 


Forceps delivery 


The percentage rate of forceps delivery 
increased steadily from 8-1 in 1962 to 13-2 in 
1977, then decreased to 10-3 in 1982. The need 
for forceps is dependent to some extent on 
induction but to a greater extent on other 
factors, including, for example, epidural anal- 
gesia (Hoult et al. 1977) which has greatly 
increased in use in recent years. However, this 
increased need must have been more than offset 
by reduced need from other factors since there 
has been a net decline in the rate. The rank 
correlation coefficient between proportional 
changes in the forceps rate and PNMR over 20 
years is negative, but not significantly so (—0-30, 
P«0-10). Nevertheless, the PNMR would prob- 
ably be lower if forceps were used less often. In 


1982 the average rate varied from 7-596 to 
12-596 in different regions. 


Caesarean section 


The percentage caesarean section rate climbed 
slowly from 4-7 in 1962 to 5-3 in 1972 and then 
much faster to 10-1 in 1982. In this case the rank 
correlation coefficient over 20 years was positive 
though not significant (+0-36, P« 0-10). If the 
method of trend analysis used here results in a 
negative correlation coefficient between the 
variables, the existence of a positive causal rela- 
tionship is at once effectively discredited. The 
finding of a positive correlation coefficient, how- 
ever, is by itself inconclusive and more rigorous 
tests would be necessary to rule out the possi- 
bility that the trends in both variables simply 
reflect the influence of some other factor. Over 
the first 11 years the correlation coefficient was 
significantly positive (+0-61, P<0-05), but since 
caesarean section affected only 5% of births it 
could have had only a marginal influence on the 
overall PNMR. Over the next 9 years, when 
caesarean section became increasingly frequent 
and could have had rather more influence on the 
overall PNMR, the correlation coefficient was 
negative (—0:51, P<0-10). This is in line with 
the findings of studies by obstetricians that the 
reduction in mortality has not been dependent 
on a rising caesarean section rate (O'Driscoll & 
Foley 1983; Francome & Huntingford 1980). 
Again there is no consensus on a ‘correct’ rate, 
for in the English regions it varied in 1982 from 
8-4% to 12-296 and is higher in parts of Scotland 


Other interventions 


Comparable records for other interventions or 
aspects of obstetric management, such as the use 
of anaesthetic, analgesic or other drugs, fetal 
monitoring or ultrasound scanning, are not 


Table 9. Rates of interventions associated with spontaneous and induced labours in 1979, 1980 and 1982* 


Induced Spontaneous Total 
Intervention (n = 350 030) (n — 1375 790) (n — 1725 820) 
Forceps (96) 16-9* 9 6 11:1 
Vacuum (%) 1-0* 0 5 0-6 
Breech extraction (96) 1-6* 1:1 1-2 
Non-elective caesarean section (96) 7 8+ 4-0 4-8 


*Level of significance P<0-0001. 
"Sources: OPCS Monitor (19845; 1984c). 
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available. Their net benefit had not been estab- 
lished before their introduction and their cor- 
relation with the PNMR cannot be investigated 
retrospectively. Yet the implication ıs that at 
least some of them have an adverse effect on 
mortality and account for that part of the strong 
negative correlation between the PNMR and 
hospitalization, the proxy for obstetric interven- 
tions as a whole, not accounted for by the cor- 
relations between the PNMR and induction, 
forceps delivery and caesarean section. 


Effect of interventions on outcome 


Results of the 1970 survey show that mortality 
and morbidity were higher when interventions 
were used than when they were not. The claim 
that they were only used to forestall an even 
worse outcome cannot be sustained, induction, 
for example, having been widely used in uncom- 
plicated cases. The evidence is that they are 
more likely to be thought necessary in a hospital 
setting than when similar conditions arise in the 
GPU, even attached GPU, or at home. 

Indeed the conditions themselves have been 
found to arise more frequently in hospital. In a 
Dutch study comparing the outcome where 
women with the same pre-delivery risk opted 
freely for delivery at home or 1n hospital, signifi- 
cantly more complications during delivery 
occurred in those who opted for hospital 
delivery. “The fact that in a hospital. . . the very 
surroundings and equipment may give rise to 
iatrogenic complications is apparently over- 
looked' (Damstra-Wijmenga 1984). 

In a comparison between two well matched 
groups of low-risk women booked for delivery in 
a consultant unit or the attached GPU of the 
same Oxford hospital (Klein et al. 1983), the 
actual usage of various obstetric procedures was 
more frequent in the consultant unit, even in the 
non-induced sub-groups The interventions 
inflicted on women in the consultant unit were 
shown to be unnecessary and on the whole harm- 
ful, compared with the simplicity and safety of 
delivery of similar low-risk women in the 
attached GPU. 

Interventions, such as analgesia, including 
epidural, anaesthesia and electronic fetal 
monitoring as well as forceps delivery and cae- 
sarean section, are significantly more likely to 
follow induced than spontaneous labours. This 
relation was measured in a comparison of 200 
deliveries where labour started spontaneously 
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with 200 closely matched deliveries where 
labour was induced, both groups being free of 
medical and obstetric complications. Only 68% 
of the induced compared with 99% of the spon- 
taneous group went on to have a spontaneous 
delivery (Yudkin et al. 1979). 

All the interventions have, to a greater or 
lesser degree, adverse consequences for the 
baby, increasing the risk of fetal distress and 
neonatal difficulties in breathing and sucking 
(Chamberlain et al. 1975). The 1970 survey 
found that breathing difficulties were much 
more often suffered by, and proved fatal to, 
babies born in hospital, despite the fact that a 
much greater proportion of them were trans- 
ferred to special care units (Tew 1980) In the 
Dutch study (Damstra-Wijmenga 1984) infants 
born in hospital were three times more likely to 
need special care. In the Oxford study (Klein et 
al. 1983) babies of normal weight born in the 
consultant unit were much more likely to have 
low Apgar scores, to need intubation and care in 
a special unit. 


Effect of interventions on gestation and 
birthweight 


By definition, induction and elective caesarean 
section shorten gestation and produce lighter 
babies, factors associated with higher mortality. 
Routine statistics do not permit their effect to be 
measured, but in the 1970 survey the proportion 
of induced births was not much less for births up 
to than over 38 weeks of gestation, 22% against 
2896. In both gestation groups the PNMR was 
much higher following induction, 91-7 against 
64-3 up to 38 weeks, 11-8 against 6-7 over 38 
weeks. More of the births in hospital (12-196) 
than in GPU/home (6-496) took place before the 
38th week of gestation. While some of this 
excess may have been due to hospitals admitting 
as transfers from GPU/home an excess of threat- 
ened premature deliveries which they did not 
manage to postpone, the remaining excess was 
probably the result of induction. The explicit 
data of the 1958 survey show that gestations 
under 38 weeks were very significantly more fre- 
quent among births booked for hospital than for 
GPU/home, including transfers, and the specific 
PNMR for booked births were higher for the 
hospital group at all gestations under 40 and over 
41 weeks. The corresponding specific PNMR 
cannot be estimated for 1970 because the neces- 
sary data were not published, nor can the overall 
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PNMR be standardized to measure how much of 
the excess PNMR in hospital was due to their 
greater proportion of births of short gestation. 
Nationally the induction rate was lower in 1982 
than ın 1970, but it is not known how much this 
has affected the excess 1n hospital of births of 
short gestation. 

The effect of induction on birthweight was not 
reported in the 1970 survey, but it wes probably 
the main reason why hospital births included 
38-6% weighing «3000 g and 10-1% weighing 
«2500g, compared with 19-4% and 3-296 
respectively in GPU/home. In hospital, where 
induction was more frequently used, the per- 
centage of lower-weight births had increased 
since 1958 when it was 28-1 for actual deliveries 
(or 26-3 excluding transfers) for births up to 
3000 g and 8-8 (or 7-1 respectively) for births up 
to 2500 g. In contrast the percentages in GPU/ 
home, where induction was little used, 
decreased after 1958 when they were 21-1 for 
actual (or 23-1 for booked) births up to 3000 g 
and 4-5 for actual (or 6-0 for booked) births up to 
2500 g. 

These results suggest that the factors which 
led to the decrease in the PNMR led also, in the 
absence of intervention, to a decreased propor- 
tion at low weight, but that this consequence was 
more than offset by the increasingly frequent use 
of induction. They point to one of the mecha- 
nisms through which the decline in the national 
PNMR was kept smaller than it would otherwise 
have been. The hypothesis that factors which 
should have reduced the proportion of low- 
birthweight babies over time were offset by the 
increased smoking of pregnant women requires 
the unlikely assumption that smoking trends 
moved strongly in opposite directions according 
to place of delivery. 

In the 1970 survey the specific PNMR at each 
birthweight were not published for each place 
but, assuming that they were everywhere in the 
` same ratio to each other (following the model 
illustrated in Table 6), they must have been more 
than twice as high 1n hospital for every birth- 
weight group including the lightest. Standardiz- 
ing (as 1n Appendix 2) to allow for the greater 
proportion of low-birthweight babies in hospital 
would reduce the crude PNMR in hospital from 
27-8 to 22-9 and raise the crude PNMR in GPU/ 
home from 4-9 to 9-6, still leaving a formidable 
disparity (Table 3). The specific PNMR at all 
weights up to 3000 g were higher for hospital in 


1958 also, whether by place of delivery or by 
place of booking. 

By 1983 the specific PNMR for babies «1500 g 
had fallen to less than half what it had been in 
1958 (834 to 384) and obstetricians and neo- 
natologists would like to claim the credit for this 
remarkable improvement. But by 1983 the 
PNMR for births weighing 1500-2499 g had 
fallen to one-quarter of the 1958 level and for 
weights of z2500g to one-fifth. While the 
PNMR has been reduced by certain elements of 
obstetric care, for example, in treating and pre- 
venting Rhesus iso-immunization, and in pre- 
venting rubella and the birth of some babies with 
mortal malformations, the evidence 1s that the 
reduction in PNMR overall and therefore at 
most weights has not been brought about by 
obstetric management as a whole. It must, there- 
fore, be questioned how much the relatively 
smaller reduction in the PNMR for the tiniest 
babies is due to obstetric or paediatric care and 
how much to the non-obstetric factors to which 
the improved survival of the other babies is due. 
Might it be that even the tiny babies would now 
survive better without the aid of high technol- 
Ogy, as Dr Edgar Rey has found in Bogota 
(Gillie 1984)? 

High technology may, however, have been the 
reason why in New Zealand in 1978-1981 the 
PNMR for the small group of babies weighing 
«1500 g was slightly, though not significantly, 
lower 1n the units providing the most highly 
specialized obstetric and neonatal care. In con- 
trast, for babies weighing 21500 g, the PNMR 
was significantly lower in maternity units staffed 
by midwives and general practitioners than in 
the specialist hospitals, thus confirming that in 
the great majority of cases birth is safest where 
interventions, even modern and sophisticated 
ones, are least (Rosenblatt et al. 1985). 

Experience in Finland, 1977-1981, was 
similar. The specific PNMR of babies weighing 
>2500 g was significantly highest (P<0-001) in 
the most specialized hospitals. The PNMR was 
significantly lower (P<0-01) for these hospitals 
only at birthweights 1001-2000 g (Hemminki 
1985). Itis not stated whether this advantage was 
offset to any extent by an excess of neonatal or 
post neonatal deaths of basically sick babies. 
The most specialized hospitals had the highest 
proportion of low-birthweight babies, but some 
of this excess may have been of basically healthy 
babies induced before term and these may have 
contnbuted to the relatively low PNMR. 


Zh 


What has made birth safer? 


The results from all sources, routine official 
statistics, national survevs and specific studies, 
consistently point to the same conclusion, 
namely that obstetric intranatal interventions 
have made birth less safe, not more safe, for the 
vast majority of cases. No other hypothesis has 
been proposed that fits the facts so completely. 
Nor is this a recent phenomenon: it continues 
the experience of earlier centuries (Tew 1986). 
Since this is so, some other powerful coinciden- 
tal factor must explain the remarkable contem- 
poraneous decline in the national PNMR. This 
factor is almost certainly the improvement in the 
health status of parents, especially mothers, and 
in their environment, for, as in every other living 
species, healthy offspring are most likely to 
come from healthy parents. 

Health status improves and death rates fall 
when the standard of living, the quality of diet 
and shelter, improves. The importance of this 
factor is witnessed by differences in death rates 
between countries, between social classes and 
between periods. In England and Wales the 
effects of improvements in the standard of living 
in the nineteenth century were seen in the sud- 
den and sustained decline in the death rate after 
1870. This decline was experienced by all age- 
groups except infants whose mortality rate did 
not start to fall till after 1900 and then most of the 
decline was in post-neonatal mortality. It was 
not really until the 1940s that there was a sub- 
stantial proportional fall in the PNMR and this 
accelerated rate of decline did not happen again 
till after 1975. Clearly the PNMR responds most 
noticeably to improvements in the standard of 
living only after a time-lag. Mothers in the 1970s, 
as infants in the 1940s and 1950s, had benefited 
from the improved standards, especially diet, 
just as their mothers, grandmothers and indeed 
great-grandmothers had, as infants, benefited 
from improved standards since before 1900. The 
higher level of unemployment in the 1980s shows 
no sign of offsetting the improved health status 
of mothers built up over several generations. 

This inference about PNMR from the English 
official statistics is confirmed by findings ın Aber- 
deen, where infants of low birthweight tended to 
have mothers and grandmothers who also had 
been of low birthweight. ‘Reproductive effi- 
ciency is related to the mother’s health and phys- 
ique, which in turn is related to the quality of the 
environment in which she grew up .. There is 
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of course, a limit to what can be achieved in one 
generation in improving the level of health and 
physique’ (Baird 1985). There is evidence too of 
generation improvements in the incidence of 
congenital malformations, in particular anen- 
cephaly, in Britain (Baird 1985; Owens et al. 
1981) and also in Holland (Kloosterman 1978). 

If then the improved health status of mothers 
has led to a reduced incidence of perinatal death 
and anencephaly, it ought to have led to a 
reduced incidence of low birthweight. “Initially 
in the more affluent societies the rate of low 
birthweight fell and this contributed substan- 
tially to a fall in numbers of stillbirths and early 
infant deaths. Since the 1950s, however, the rate 
of low birthweight has remained fairly constant 
in Britain and in many other developed coun- 
tries’ (Illsley & Mitchell 1984). The explanation 
of why the percentage of low-weight births did 
not diminish most probably lies in the coun- 
teracting effect of induction and elective cae- 
sarean section. 

It has turned out to be extremely unfortunate 
for medical understanding that the improvement 
in PNMR, which was bound to follow the 
improvement in health status, should have 
coincided with the expansion of obstetric intran- 
atal management, for it was then all too easy to 
attribute the former change to the beneficial 
consequences of the latter. The coincidence hap- 
pened in many countries, so that the mistaken 
attribution of cause and effect has been world- 
wide. The majority of obstetricians, every- 
where, have become convinced that the natural 
process of birth is fraught with dangers which 
their increasingly sophisticated technological 
interventions are increasingly capable of mini- 
mizing. Amazingly, they have managed, without 
producing any valid supporting evidence, to per- 
suade the majority of people, medical and lay, 
that they are right and the maternity service has 
been organized in accordance with this 
unjustifiable hypothesis. 

There are now relatively few obstetricians and 
general practitioners who subscribe to the prin- 
ciple that for healthy women giving birth is a 
normal physiological process, which obstetric 
intervention cannot improve though it can harm, 
and that only in a very small proportion of 
deliveries do complications arise which obstetric 
interventions can positively help. *. . . the ideal 
obstetrical organization brings aid to women and 
children who need help (the pathological group) 
and protects the healthy ones against unneces- 


672 M. Tew 


sary interference and human meddlesomeness' 
(Kloosterman 1978). The key questian today for 
an obstetrician or midwife is 'how not to disturb 
the physiology of the birth process’ (Odent 
1984). This is the principle which all the evidence 
supports but which most obstetricians recoil 
from accepting as right. 

On the basis of experience to date, providing 
more obstetric facilities will not further reduce 
perinatal mortality. There would be more hope 
of achieving this if resources could be devoted 
instead to improving the standard of living of the 
least healthy parents and children in the popula- 
tion, towards ‘the elimination of this continuity 
of social disadvantage' (Baird 1985). This was 
recommended in the Black Report (Black et al. 
1980). It has largely been achieved in Sweden 
with the desired effect on perinatal mortality. 
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To show how the overall still-birth rate (SBR) increases when the proportion of births at higher risk increases, and 
conversely, how the overall SBR decreases when the proportion of births at lower risk increases, without in either 
case any change in the specific rates in the sub-groups—the real risk The example corresponds closely to reality, 
for it uses the actual SBR amd the appropnate total numbers of births at home in 1970 and 1978, when the number in 
the ‘problem’ sub-group must have been at least 2000, most of them to teenage and unmarried women or other first 
births. 








No. of Specific SBR 
Year births Proportion per 1000 births Product 
1970 
Lower risk 101 000 0-98 4-0 3-9 
Higher risk 2000 (est) 0-02 34-0 0-7 
All 103 000 1-00 4-6 (actual) 4:6 
1978 
Lower risk 8000 0-80 4-0 3.2 
Higher risk 2000 (est) 0-20 34-0 6:8 
All 10 000 1-00 10-0 (actual) 10-0 





Taken from Tew (1981), Health and Social Service's Journal, 17 April, 446. 


Appendix 2 appears on next page 
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Appendix 2 

To show how perinatal mortality rates (PNMR) are standardized to allow for different proportions of births in each 
place, when the specific PNMR in each place are not known—the indirect method of standardization. The age 
specific PNMR for the survey population and the number of births in each age-group at each place are known. The 
direct method of standardization is illustrated in Table 1B 
———————————MM————Ó—M———— 








Hospital GPU/home 
Age-group <a 
(years) Survey PNMR Births Expected deaths Births Expected deaths 
A B C BxC D BxD 
1000 1000 
cn r n OR VR 
«20 28:6 1231 35-2 341 9-8 
20-24 18-0 3830 68 9 1777 32 0 
25-29 19-3 3214 62:0 1606 31-0 
30-34 20-9 1685 35-2 685 14-3 
>34 35 7 1126 40-2 223 8-0 
All ages 214 241-5 95-1 
Actual deaths 310 23 
Standardızed PNMR zn 
Actual deaths : 23 
Se aa 21-4 X ——- = 275 214x ——— =52 
UNESME Expected deaths 241-5 95 1 a 


eee 
Data from Chamberlain et al (1978) Table 5-8 
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Place of delivery: a review 


RONA CAMPBELL, ALISON MACFARLANE 


Summary. Policies about place of delivery have tended to be formulated 
without either looking at existing evidence or doing new research into 
the relative safety for women and babies of delivery in different settings. 
This article reviews published research on the subject, and finds that 
many of the data required have not been collected. Furthermore, many 
analyses fail to take account of selection biases or differences in the 
birthweight distribution and the incidence of congenital malformations 
among babies born in different settings. Nevertheless, some tentative 
conclusions can be drawn. The available evidence does not support 
claims that, for the baby, the iatrogenic risks of obstetric intervention 
outweigh the possible benefits. At the same time, there is no evidence to 
support the claim that the shift to hospital delivery is responsible for the 
decline in perinatal mortality in England and Wales nor the claim that 


the safest policy is for all women to be delivered in hospital. 


Informed debate on the relative merits of dif- 
ferent places of birth has always been hampered 
by a lack of reliable statistical and epidemiologi- 
cal information. As Florence Nightingale com- 
mented in her ‘Notes on Lying-In Institutions’ 
(Nightingale 1871): 


‘It must be admitted, at the very outset of this 
enquiry that midwifery statistics are in 
unsatisfactory condition . . . But, with all their 
defects, midwifery statistics point to one truth, 
namely that there is a large amount of preventa- 
ble mortality in midwifery practice, and that, as 
a general rule, the mortality is far, far greater in 
lying-in hospitals than among women lying-in 
at home.’ 


When, in 1927, live births registered in 
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England and Wales were tabulated by place of 
delivery for the first time, 85% of births took 
place at home with the remaining 15% occurring 
in hospitals, nursing homes, maternity homes 
and Poor Law institutions (General Register 
Office 1929). By 1970, the position was reversed. 
The move from home to institutional delivery 
has been accompanied by changes in the institu- 
tions themselves and with the type of care pro- 
vided. The trend has been towards consultant 
obstetric care in large specialized units. In 1984, 
nearly all deliveries (94-996) took place in NHS 
hospitals with consultant obstetric facilities, 
1-0% occurred at home and 2-946 took place in 
NHS isolated general practitioner (GP) units 
(Office of Population Censuses and Surveys 
1985) 

Successive committees have advocated 
increasing the proportion of hospital delivenes 
on the grounds that this offered the greatest 
safety for all mothers and babies but none 
reviewed the evidence in any depth (Macfarlane 
1985). Analyses quantifying the associations 
between places of delivery and the outcome of 
pregnancy have called this assumption into ques- 
tion. This paper describes and assesses the 
methodological approaches taken in many of 
these studies, and details the conclusions that 
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seem justified in the light of the problems associ- 
ated with the methods use. It is based on parts 
of a fuller and longer review done in conjunction 
with Dr Tony Ellam, copies of which are avail- 
able from the National Perinatal Epidemiology 
Unit. 


Perinatal mortality rates as measurements of 
outcome 


When Florence Nightingale noted that mortality 
was higher in women who were delivered in 
hospital she was referring to maternal mortality. 
Today maternal deaths are very rare in devel- 
oped countries and consequently the most com- 
monly used measure of the outcome of 
pregnancy is the perinatal mortality rate. Other 
variables such as morbidity in the mother and in 
the baby and the views of those receiving care 
have also been used to a limited extent, but these 
are more difficult to measure and assess. 

Although crude perinatal mortality rates from 
all causes are frequently employed as indicators 
of the quality of care for a given place of 
delivery, their use in this way can be misleading. 
The two factors most strongly associated with 
perinatal mortality, in a statistical sense, are the 
incidence of lethal congenital malZormations 
and the proportion of babies weighing less than 
2500 g. In 1984, 18% of the perinatal deaths in 
England and Wales had congenital malforma- 
tions as their ‘underlying cause’. Furthermore, 
when deaths attributed to these czuses were 
excluded, 66% of stillbirths and early neonatal 
deaths were of babies weighing under 2500 g 
(Office of Population Censuses and Surveys 
1986). 

The incidences of congenital malformations 
and low birthweight vary according -o a whole 
range of demographic, socioeconomic and bio- 
logical factors, which are largely beyond the 
control of health services. It is therefore 
inappropriate to use crude perinatal mortality 
rates as indicators of the quality of maternity 
care, so in some studies attempts nave been 
made to derive more sensitive measures which 
take selected factors into account. 

As many congenital malformaticns cannot 
currently be prevented once conception has 
occurred, deaths” attributed to such abnor- 
malities should be excluded from any analyses 
investigating the effectiveness of care up to and 
around the time of delivery. Likewise, when 
comparing groups of babies, some attempt 


should be made to allow for differences in the 
proportion of low birthweights. A number of 
methods for doing so have been described (Mal- 
let & Knox 1979; Macfarlane et al. 1980; Wilcox 
& Russell 1986). Regrettably, crude perinatal 
mortality rates have been used in many analyses 
related to the place of birth, and thus must be 
considered within the scope of this review. 


Studies of trends in perinatal mortality in 
relation to changes in place of delivery 


In the introduction to the second report of the 
Maternity Services Advisory Committee (1984), 
the chairman, Alison Munro echoed the views 
expressed by earlier committees when she 
wrote: 


"The practice of delivering nearly all babies tn 
hospital has contributed to the dramatic reduc- 
tion in stillbirths and neonatal deaths and to the 
avoidance of many child handicaps.’ 


A number of detailed analyses of the temporal 
association between the falls in both the pen- 
natal mortality rate and the proportion of births 
at home do not, however, support Alison 
Munro's claim. Instead, they suggest that the 
relation 1s likely to be coincidental rather than 
causal. 

One of these used data from the Cardiff Births 
Survey (Chalmers et al. 1976), and showed that 
while the proportion of births occurring at home 
fell from 1 in 5 in 1965 to 1 in 100 in 1973, there 
was no statistically significant decrease in the 
crude perinatal mortality rate, nor in death rates 
attributed to causes which were deemed preven- 
table. Another study used maternity records of 
women booked for delivery in hospitals with 
consultant obstetric facilities in Newcastle upon 
Tyne during the pernod 1960-1969 This analysis 
revealed that the perinatal mortality rate 
declined uniformly among both home and 
institutional births (Barron et al. 1977). 

A study of the association between the com- 
bined stillbirth and neonatal mortality rates and 
hospital delivery rates between 1956 and 1969 in 
local authority areas of England and Wales 
(Fryer & Ashford 1972) showed that in each year 
from 1956 to 1967, areas with above average 
hospital delivery rates tended to have below 
average mortality rates. The strength of this 
association weakened over time, however, and 
the position was reversed in 1968 and 1969. As 


the proportion of hospital deliveries increased 
even further between 1970 and 1973, the associ- 
ation with low mortality rates became even more 
tenuous (Ashford 1978). Analyses subdivided 
by birthweight showed that throughout the 
entire period, higher Eospital delivery rates 
tended to be associated with lower mortality 
rates in the group weighing less than 2501 g. On 
the other hand, in babies weighing over 2500 g, 
high mortality rates tended to be associated with 
high hospital delivery ra-es from 1964 onwards 
(Fryer & Ashford 1972; Ashford 1978). 

Looking in more detail at the associations 
between the trend towards hospital delivery and 
declining perinatal mortzlity, between 1969 and 
1981, Marjorie Tew ca-ried out a regression 
analysis which showed that in the years when 
hospitalization rates increased most, perinatal 
mortality fell least (Tew 1986). On the basis of 
this strong negative correlation, Tew (1986) con- 
cluded that the overall perinatal mortality rate 
would have shown a greater fall if hospital 
delivery rates had increased less. A strong statis- 
tical association is not necessarily indicative of a 
causal relationship. In th» absence of supporting 
evidence therefore, it would seem just as 
inappropriate to conclude that increasing hos- 
pital delivery rates retarced the fallin the overall 
perinatal mortality rate, as it would be to con- 
clude that they caused the fall. 

Until 1975, perinatel mortality rates for 
England and Wales stbdivided by place of 
delivery were available only from the cross sec- 
tional birth surveys done in 1958 and 1970. 
Despite variations 1n scale and location these 
surveys both revealed a substantially lower peri- 
natal mortality rate for domiciliary deliveries 
(Butler & Bonham 1963; Richards et al. 1970; 
Chamberlain et al. 1975) In the most recent, the 
1970 British Births Surrey, the perinatal mor- 
tality rate for singleton deliveries occurring in 
consultant obstetric units was 27-8 per 1000 
births compared with 4-3 for births taking place 
at home and 5-4 for birtas in isolated GP units. 
Clearly, the findings o7 such surveys do not 
represent unbiased estimates of the risk of peri- 
natal death attributable zo the place of delivery, 
as no account has beer taken of the complex 
biological, social and m2dical selection process 
which influenced the choice of place of birth. 

Factors influencing selection can confound 
analyses by being related to both the place of 
delivery and the outcome. Thus, it 1s misguided 
to consider the effect of -he place of birth on the 
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outcome of pregnancy in isolation from the 
factors which lead different women to give birth 
in different locations, a point which was 
forcefully expressed by the British Medical 
Association (1936): 


... maternity and its conduct are not con- 
cerned merely with attendance during the 
actual process of delivery, but comprise super- 
vision from first to last—from the time that 
changes consequent upon conception manifest 
themselves until the return to normal some 
short time after childbirth. It is obvious that this 
whole period and event cannot be isolated from 
the rest of the health history of the mother, 
whether before, during or after the period of 
actual pregnancy and parturition'. 


The technique used most often in attempts to 
control for selection biases has been to standard- 
ize measures of outcome for the different places 
of delivery to try to take account of variations in 
the proportion of women (Tew 1985) or infants 
(Ashford 1978; S. J. Senn, unpublished obser- 
vations) possessing certain characteristics asso- 
ciated with an increased risk of perinatal 
problems. 

A number of standardizations of this type, 
using data from both the 1958 and 1970 Births 
Surveys, are described in this issue by Tew 
(1986) who is a strong advocate of this approach. 
Most of these analyses have involved standard- 
ization for single risk factors, but in more recent 
work two risk scores, which are essentially 
weighted sums of a variety of risk factors, have 
been used. These antenatal and labour predic- 
tion scores (APS and LPS respectively) were 
based on ‘data related to the biological and 
social factors constituting risk’ identified in the 
1958 survey and applied to data from the 1970 
survey (Chamberlain et al. 1978). 

Although a greater proportion of hospital 
births had high scores in the 1970 survey, when 
perinatal mortality rates for hospital and 
domiciliary deliveries were standardized to 
adjust for the proportions of births in different 
risk categories, defined by the antenatal and 
labour prediction scores, Tew (1986) found that 
her standardization only explained a small part 
of the excess mortality observed for hospital 
births. 

Although raised perinatal mortality rates 1n 
the 1970 survey were associated with higher 
antenatal and labour prediction scores, these 
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scoring systems have never been widely vali- 
dated using data from other data sets (New- 
combe & Chalmers 1981). Hence, it 1s possible 
that it ıs their poor predictive ability which 
accounts for some of the unexplained differ- 
ences between standardized rates, as noted by 
Tew (1986). 

It has been suggested that analyses based on 
this type of approach can be misleading because 
of the subtle selection biases for which it may not 
be possible to control, 'even when considerable 
quantities of descriptive data are available for 
statistical adjustment' (Murphy et al. 1984). 
Furthermore, epidemiological studies, both in 
the perinatal (Elwood 1976; Rose & Marmot 
1981) and cardiovascular fields, which have 
attempted to explain mortality differentials in 
terms of known risk factors have often failed to 
account for even half of the observed differences 
in mortality. Caution is therefore required in the 
interpretation of the findings of this type of 
analysis and Tew (1986) may have been over 
hasty in concluding that the unexplained differ- 
ence between perinatal mortality rates for hos- 
pital and domiciliary deliveries 1s simply the 
result of iatrogenic mortality arising out of the 
way obstetrics is practised 1n hospita's. 

In addition to the difficulties posed by selec- 
tion biases in choosing an appropriate place of 
delivery, analyses based on the actual place of 
delivery also fail to recognize that some women 
may not give birth in the place they had inten- 
ded. For example, a woman booked for delivery 
at home may, after an antepartum haemor- 
rhage, be diagnosed as having placental abrup- 
tion and be transferred for delivery in a 
consultant unit. Alternatively, a primigravid 
woman booked for delivery in hospital may fail 


to recognize her preterm labour and given birth 
at home unaided after a pregnancy of 28 weeks. 

A survey to determine the intended place of 
delivery of all births occurring at home in 1979 
(Campbell et al. 1984) found that, of these 
births, only two thirds had been booked for 
delivery at home. The perinatal mortality rate 
for planned home deliveries was 4-1 per 1000 
while for births at home which were planned to 
occur in consultant units it was 67-5 (Table 1). In 
all groups, mortality was lower in babies born to 
parous women, and ıt was particularly low for 
parous women having planned home deliveries. 

Since 1977, the overall perinatal mortality rate 
for births at home has been higher than that for 
consultant units. It was suggested (Tew 1981) 
that this effect might be an artefact: with the 
decline in overall numbers of home births, an 
increasing proportion would be unplanned 
births at home (Campbell et al 1982). The 
results of the Home Births Survey, together with 
the findings of other work (Murphy et al. 1984), 
tend to support this hypothesis. 

There is no general agreement about whether 
the intended place of delivery should be defined 
as that originally booked for delivery or that 
intended immediately before the onset of 
labour. If antenatal care differs significantly 
between groups categorized according to the 
intended place of delivery, in ways which are 
likely to influence perinatal outcome, it has been 
suggested that comparisons should be based on 
groups defined according to the place where the 
woman was booked for delivery (Murphy et al. 
1984). 

Classifying births according to the place 
booked for delivery rather than the actual place 
of birth, as findings of four surveys summarized 


Table 1. Number (%) of births and perina:al deaths by intended place of delivery for all births occurring at home, 


England and Wales, 1979 
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Stillbirths Perinatal deaths per 
and early 1000 total births 
Births neonatal deaths 
Intended place SSS 95% confidence 
of delivery n (%) n (%) Rate interval 

Home 5917 (67) 24 (11) 4-1 (2-4-5-7) 
Consultant unit 1303 (15) 88 (41) 67.5 (53-9-81-2) 
General practitioner bed 546 (6) (3) 12:8 (3-4—-22-2) 
Unbooked 205 (3) 58 (27) 196-6 (151-3-242-2) 
Not known 795 (9) 36 (17) 45.2 (30 8-59-7) 
Total 8856 (100) 213 (100) 24-1 
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Table 2. Perinatal mortality by place of delivery and place of booking. the results from four studies 
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Crude perinatal mortality rates 








Place of delivery Place of booking 
Location and re DEED IE CC 

Reference period of study Hospital GPMU Home Hospital GPMU Home 
Fednck & Butler 

(1978) Britain, 1958* 11-46 10-70 6-80 870 12-00 9-25 
Cookson (1963) Gloucestershire, 1953-1962 46-92 71.59 28-57 24 12 
Hobbs & Acheson 

(1966) Oxford, 1962-1964 26-00T 11-0 19-00 20 00 
Woods (1981) Gwynedd, 1946-1970 52-00 8.40 18-90 36:70 23-70 19-70 


*See text for exclusions from the numerator and denominator of these rates 
tIncludes a smal! proportion of deliveries for which there was no intended place of delivery 


GPMU, General practitioner maternity units. 


in Table 2 illustrate, tends to decrease the risk of 
perinatal death associated with hospital delivery 
and increase the risk for births booked for 
delivery at home or in GP maternity units. These 
findings are inconclusive in that, with the excep- 
tion of the study by Woods (1981) for which raw 
numbers were not published, there is no statis- 
tically significant difference between the mor- 
tality rates for hospital booked births and those 
booked for delivery at home and/or GP mater- 
nity units. 

The study by Fedrick & Butler (1978) differs 
from the rest in that their analysis of data from 
the 1958 Perinatal Mortality Survey was con- 
fined to three relatively homogenous groups of 
women with a low predicted risk of perinatal 
death: primiparae who remained normotensive 
throughout; primiparae who were not nor- 
motensive throughout and women of parity 1, 2, 
and 3 who were normotensive throughout. In 
this way, bias resulting from the selection of 
women at high risk for hospital delivery should 
have been reduced. Although the authors 
reported that ‘booking for NHS hospital 
delivery was associated with a consistently lower 
death rate (P<0-001) than booking for domicili- 
ary or some other type of confinement,’ this level 
of statistical significance was only achieved by 
combining death rates for all deliveries outside 
NHS hospitals within the three groups, and com- 
paring these with the rates for NHS hospital 
deliveries. When the results for the three groups 
are pooled according to the booking for delivery 
(as in Table 2) there is no statistically significant 
difference between deati rates for births booked 
for home or hospital delivery (Tew 1978). 

Tew (1978) has long maintained that it is only 
valid to compare perinatal mortality rates by 


actual place of delivery because women booked 
for delivery at home, but who gave birth in hos- 
pital, are exposed to interventionist techniques 
employed in consultant obstetric units, which, 
she asserts, 1ncrease the risk of perinatal death. 

There is a considerable body of evidence 
which shows that transfer to hospital, particu- 
larly in labour, is associated with a high death 
rate (Butler & Bonham 1963; Hudson 1968; 
Woodall 1968; Rutter 1964; Rees 1961). Trans- 
fer to hospital usually arises because of the emer- 
gence of some problem such as, for example, 
placental abruption during late pregnancy or 
labour. This is likely to have an adverse effect on 
the outcome of pregnancy, and requires 
Obstetric intervention. Thus, it is to be expected 
that babies born to women in this group would 
experience a higher mortality than those born to 
women delivered at home as planned. Tew 
(1986) has suggested that the perinatal mortality 
for women transferred should not exceed that 
for those remaining at home by more than a 
factor of three. This was based on the overall 
perinatal mortality rates for all babies in the 1970 
survey whose deaths were attributed to compli- 
cations which would be likely to have led to 
transfer to hospital had the woman been booked 
for home delivery. In fact, the perinatal mor- 
tality rate for babies born to women transferred 
was six times greater than for those remaining at 
home in the 1958 survey and 12 times greater 1n 
the 1970 survey. 

Tew (1986) has inferred that the very elevated 
mortality rates in the transferred group are 
simply a consequence of increased obstetric 
intervention. Her calculations not only exclude 
relevant data before labour but also are based on 
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speculations as to the reasons for transfer and 
more fundamentally on the assumption that the 
mortality associated with complications arising 
in women who intend to give birth at home, but 
were transferred, would be the same as that for 
women who intended to give birth in hospital. 
On the face of it this might appear reasonable, 
but it ignores the possibility that amy delay in 
obstetric intervention is likely to be greater in 
those being transferred from home and that this 
delay may well lead to a greater risk of death. 
Furthermore, the increase observed between 
the two surveys in the mortality fo- transfers 
could simply have been because deaths which 
would have occurred at home in 1958 were 
occurring in hospital by 1970. 

This contention by Tew (1986) is not sup- 
ported by the findings of a survey comparing 
outcomes of low risk women booked for delivery 
in two different systems of maternity care: 
shared care (consultant unit) and community 
midwife and GP care (integrated GP unit). That 
study found that the women transferred from the 
GP unit to the consultant unit as the result of 
some emergency arising during labour had out- 
comes which were as good as, or better than, 
those women who had the same initial low level 
of risk but were booked for delivery in the con- 
sultant unit (Klein et al. 1980). 

With the reduction in perinatal mortality, epi- 
demiological interest has become increasingly 
focused on perinatal morbidity and how this 
might be a possible indicator of the quality of 
obstetric care. Studies of perinatal morbidity in 
relation to the place of birth are few »ut never- 
theless merit consideration within the context of 
this review. The studies we have mentioned so 
far have been done within the United Kingdom, 
but because of the dearth of information about 
morbidity, we have also considered studies from 
other countries under this heading. 

The 1970 British Births Survey zompared 
babies born in different settings and defined as 
unfit. Babies born at home suffered nore from 
jaundice and minor infections than thcse born in 
NHS hospital and GP maternity units. Con- 
versely, babies born in these institutions had a 
larger percentage of more serious conditions 
such as congenital malformations, fits, cerebral 
signs and respiratory difficulties (Chamberlain et 
al. 1975). 

Similarly, a study of cerebral palsy among chil- 
dren Dorn in the Northern Region of England 
^ ‘between 1960 and 1975 showed lower rates of 


cerebral palsy among children born at home or 
in small units without resident staff than in chil- 
dren born 1n consultant units, even when differ- 
ences in the birthweight distribution were 
accounted for (Jarvis et al. 1985). 

A study of 1692 women at low risk who had 
babies in Groningen Municipality in the Nether- 
lands in 1981 showed the women who opted to 
give birth at home experienced fewer compli- 
cations during pregnancy, labour and the puer- 
perium than those who chose to give birth in 
hospital, even when parity was taken into 
account. Women in the study population initi- 
ally had a free choice as to where they gave birth, 
either in hospital (a 1-day stay or a 7-day stay) or 
at home. Then if any abnormality arose during 
pregnancy in those booked for delivery at home, 
their booking was changed to hospital. In babies 
born without complications, morbidity leading 
to referral to a special care unit was lowest in 
those born at home and highest ın those born in 
hospital (Damstra- Wijmenga 1984). 

The findings of these descriptive studies are of 
interest, but because no attempt has been made 
to control for selection biases, it is not possible to 
assess the extent to which differences in mor- 
bidity can be attributed to differences in the 
place of birth. 

Two other studies have attempted to contrast 
morbidity in similar populations of women at 
low risk giving birth in different settings. A study 
in Oxford in 1978 compared the outcomes for 
low risk women booked for delivery either 
within a system of consultant-based shared care 
or with community midwife and GP-based care 
(Klein et al. 1980). It was found that 1n infants 
born to nulliparous women, the proportion with 
low Apgar scores and requiring intubation was 
lower in those booked for delivery in the GP 
unit. The use of epidurals and pethidine was 
considerably higher in nulliparous women 
booked for delivery in the consultant unit under 
the shared care system. Although the authors 
conclude that it is not possible to say which pro- 
cedures used in the consultant unit might have 
accounted for observed differences in neonatal 
outcomes, they do suggest that the ‘use of anal- 
gesia and perhaps an.esthesia ments further 
attention’ (Klein et al. 1983). A follow-up study 
done ın 1981 found fewer differences between 
patterns of care in labour in the two systems, but 
did not cover large enough samples of women to 
make a comparison of the outcomes in the two 
groups (Klein et al. 1985). 


A study in the United States matched 1046 
women, who immediately before tbe onset of 
labour intended to give birth at home, with a 
similar group of women intending to give birth in 
hospital (Mehl 1978). The women were matched 
for age, education, socio-economic status and 
obstetric risk factors. Although the incidence of 
episiotomy was nine times higher among hos- 
pital deliveries, there was a statistically signifi- 
cant excess in the number of ‘second, third, and 
fourth degree lacerations’ in women delivered in 
hospital compared with those who gave birth at 
home. A significantly greater proportion of 
babies born in hospital had birth injuries, neo- 
natal infections, respiratory distress lasting 
212h and non-congenital neonatal compli- 
cations. There were, however, no significant 
differences in mortality or neurological 
impairment. 

For every delivery, the desired outcome is a 
healthy mother and baby. If by health we mean 
‘a state of complete mental, physical and social 
well-being and not merely the absence of 
disease’ (World Health Organization 1948) then 
we must also take into account the degree to 
which parents, and in particular, mothers, feel 
satisfied with the delivery. The rapid and sus- 
tained decline in the proportion of births at 
home might be taken as an indication that 
women prefer to give birth in hospital. The avail- 
able research findings suggest, however, that the 
opposite may be true. 

Unfortunately, most of the surveys conducted 
to determine women’s preferences with respect 
to the place of birth have involved small, non- 
random groups of women. In all of the surveys 
where women have experienced both home and 
hospital delivery, however, the vast majority 
preferred home (Gordon & Ellias Jones 1960; 
Alment et al. 1967; Fleury 1967; Goldthorpe & 
Richman 1974). 

A postal survey based on a random sample of 
2400 births in England and Wales in 1975 found 
that 92% of women who were delivered at home 
but had had their previous baby in hospital 
preferred the home delivery. Only 23% of those 
who had the'r baby in hospital but the previous 
baby at home preferred hospital (O'Brien 1978). 

More recently, a postal questionnaire was sent 
to all 192 women living in Nottingham Health 
District who gave birth successfully at home in 
1980 and 1981, and to a random sample of 365 
women who had a successful hospital delivery 
during the same period (Caplan & Madeley 
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1985). Overall, 90% of those who were 
delivered at home and 88% of those who gave 
birth in hospital said that they would like to bave 
their next birth in the same place again, but 
many women in both groups did not answer this 
question ‘for reasons which remain obscure’. 

These studies are also almost certainly subject 
to the selection biases which beset place- 
of-delivery analyses. Women who have had a 
previous delivery in hospital which they found 
unsatisfactory are more likely to opt for a home 
birth for subsequent deliveries than those 
women who were satisfied with their hospital 
deliveries. The same would apply to women 
having negative experiences when giving birth at 
home. Given the huge disparity in the absolute 
numbers of women giving birth at home and in 
hospital, however, the flow of disenchanted 
mothers is largely going to be from hospital to 
home. Thus, the population of women who gave 
birth at home may contain a disproportionate 
number of women who were dissatisifed with 
hospital delivery. 

All of the work reviewed 1n this paper has 
been based on observational data. Even in those 
studies where attempts have been made to con- 
trol for the selection biases which confound 
place of delivery analyses, it is still difficult to 
assess the extent to which differences observed 
in outcomes are directly attributable to differ- 
ences between places of birth. The only 
unbiased means of assessing the mortality and 
morbidity risks associated with different places 
of birth would be to conduct a randomized con- 
trolled trial. Quite apart from the practical diffi- 
culties in mounting such a trial, the numbers 
required to participate in order to show a signifi- 
cant difference in perinatal'mortality between 
the two groups are now prohibitive (Chalmers 
1978; Alberman 1984). It would have been poss- 
ible to mount such a trial in the 1960s or early 
1970s when substantially more women were 
giving birth at home and it is unfortunate that 
such an opportunity was missed by the succes- 
sive committees who made recommendations 
about the place of delivery. 


Conclusions 


Our review of place of delivery analyses suggests 
the following conclusions: 

(1) The statistical association between the 
increase in the proportion of hospital deliveries 
and the decline in the crude perinatal mortality 
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rate seems unlikely to be entirely or even mainly 
explained by a cause and effect relation. 

(2) Attempts to explain the higher crude peri- 
natal mortality rates observed for births occur- 
rng in hospitals with consultant obstetric 
facilities before the mid 1970s, 1n terms of known 
risk factors, fave failed. In particular, it 
is not possible to conclude with any degree of 
confidence that these differences are because 
women giving birth in hospitals with consultant 
facilities were, and are, exposed to a greater risk 
of perinatal death than those giving birth 
elsewhere This is a consequence of the 
methodological shortcomings of the use of crude 
statistics and also because not all risk factors will 
have been measured and included in the 
analysis. 

(3) The rise in the crude perinatal mortality 
rate for births occurring at home can almost 
certainly be explained by the increase in the 
proportion of unplanned births at home relative 
to those planned to occur there, as the overall 
numbers of home births declined. 

(4) The Home Births Survey showed that 
perinatal mortality rates for the select group of 
women who had planned deliveries at home 
were very low, particularly for parous women. 

(5) There is no evidence to support the claim 
that the safest policy is for all women to give 
birth in hospital. 

(6) There is some evidence, although not con- 
clusive, that morbidity is higher amongst 
mothers and babies delivered and cared for in 
institutional facilities in general and consultant 
Obstetric units in particular. It is possible that for 
some women the 1atrogenic risk associated with 
institutional delivery is greater than any benefit 
conferred but this has yet to be provea. 

(7) A majonty of women who have experi- 
enced both home and hospital deliveries prefer 
to have their babies at home, although this group 
may contain a disproportionate number of 
women who have sought home delivery after a 
hospital delivery with which they were 
dissatisfied. 
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A comparison between the organization of obstetrics in 
Denmark and The Netherlands 


SICCO SCHERJON 


Summary. A comparison was made between two types of obstetric 
organization: total hospitalization as in Denmark, and a system that 
allows a choice between hospital and home delivery, provided there are 
no medical contra-indications, as in The Netherlands. Until the end of 
the 1950s, the current Dutch view prevailed in Denmark; Denmark 
changed its organization in the late 1960s and followed the international 
preference for total hospitalization. This change was not caused by 
disappointing obstetric results, nor was it the result of strong pressure 
from pregnant women. The change was associated with a considerable 
increase in instrumental deliveries. In both countries the perinatal 
mortality rate decreased continuously but in Denmark the improve- 
ment in early neonatal mortality was slightly faster. This difference may 
have occurred because of insufficient referral in The Netherlands of 
high-risk pregnancies and deliveries to the fully equipped obstetric 
departments. The Dutch acceptance of a high proportion of home- 


confinements is unlikely to be the explanation. 


Kloosterman (1978) drew attention to the fact 
that Dutch obstetric organization doss not fol- 
low the international view that all births should 
take place in hospital. The Dutch system is still 
based on the idea that women with low-risk preg- 
nancies must have a free choice where to give 
birth to their children (Kloosterman 1983; 
Huygen 1976). In 1980, 3596 of all Dutch babies 
were born at home. 
Kloosterman (1978) postulated that: 
(1) the international preference for total 
hospitalization as the best and safest pro- 
cedure for mother and child is based on 
preconceived opinion, not on proven facts, 
(2) total hospitalization inevitably gives rise 
to an increasing number of instrumental 
deliveries (especially caesarean delivery) 
and deliveries using sophisticated methods 
of anaesthesia, and 
(3) that the Dutch type of organization is 
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worth continuing, since it enhances both 
self-confidence ın the mother, with more 
spontaneous deliveries as a result, and 
maternal attachment. 

In contrast to The Netherlands, Denmark 
recently changed its attitude in accordance with 
the international view, and went over to total 
hospitalization and to concentration of 
obstetrics in large obstetric units. Denmark’s 
recent experience therefore seemed very suit- 
able for comparison with that in The Nether- 
lands. Until the end of the 1950s the 
organization of obstetric care in Denmark and 
The Netherlands had many features in common: 
an acceptance of home-confinements, indepen- 
dent midwives for the care of well selected low- 
nsk pregnancies, and low obstetric intervention 
rates. Thereafter the strategy in Denmark 
changed rapidly; total hospitalization was 
achieved in 1972. In contrast, the policy in The 
Netherlands stayed the same. In both countries 
many so-called ‘hospital deliveries’ took place in 
small hospitals or ‘clinics’. 

A commission appointed by the Danish Minis- 


try of Internal Affairs stated in 1956 (Depart- 
ment of Home Affairs 1956) that 'the ideal 
situation is that pregnant women have a free 
choice between delivery at home or at a well- 
equipped institution'. But another commission 
on the organization of obstetrics in Denmark 
stated in 1972 (Department of Home Affairs 
1972) that even low-risk women should prefer- 
ably be delivered in an institution (hospital or 
'clinic"). 

A ‘clinic’ is, in effect, a maternity home which 
offers no possibility of specialist obstetric care. 

The present study was undertaken to eluci- 
date the motivation for changing the Danish 
organization of obstetrics and whether this 
change has been associated with more active 
obstetric intervention, as predicted by Klooster- 
man (1978), and also whether the organization 
of the maternity services in Denmark has 
resulted in better perinatal results than those in 
The Netherlands. 


Methods 


Statistics were obtained from the Danish 
National Board of Health (Sundhedsstyrelsen) 
Department of Statistics. Comparable figures 
for The Netherlands were obtained from the 
Dutch Central Bureau of Statistics (CBS). This 
infornation was supplemented by interviews 
with many Danish and Dutch authorities in the 
field of obstetrics and by visits to Danish and 
Dutch university hospitals (Herlev University 
Hospital, Copenhagen and the Wilhelmina Gas- 
thuis, Amsterdam). 


Results 


During the period 1960-1980 the percentage of 
births in institutions increased in Denmark from 
approximately 50% to 99% and during the same 
period the corresponding percentage in The 


Percentage of 
hospitalization (96) 





1960 1964 1968 1972 1976 1980 
Year 


Fig. 1. The increase in hospitalization of deliveries in 
( ) Denmark and (- - - -- ) The Netherlands. 





Obstetrics in Denmark and The Netherlands 685 


Netherlands rose from about 28% to 67% 
(Fig. 1). 


Motivation for hospitalization of the majority 
of births in Denmark 


Ingerslev (1962) discussed the motivation for 
hospitalization of low-risk deliveries. He admut- 
ted that complications occur occasionally, but he 
felt that the life of the mother could be protected 
by immediate transfer to hospital. Further, he 
argued that at home a pregnant woman had a 
midwife at her side all through labour, a service 
she would not have in hospital, where the mid- 
wife often has to look after more than one 
woman at the same time. 

Because of this more intensive care at home, 
fetal complications in the home should be 
detected early, and transfer to the hospital could 
then reduce the risk to the fetus. In the same 
article, Ingerslev (1962) drew attention to the 
fact that the social security system (syg- 
ekasserne) at that time supported hospitaliza- 
tion because it was cheaper both for the 
insurance system and the women themselves. 
Whether it was also cheaper for the community 
as a whole was not discussed. 

During the 1960s the concept of systematic 
identification of risk factors during pregnancy 
was very thoroughly discussed. It was thought 
that by using such a system most of the compli- 
cations of pregnancy and delivery could be 
foreseen. 

Kaern (1965) obtained excellent results by 
selecting low-risk cases for delivery in a ‘clinic’ 
while the cases at risk were delivered at the St 
Joseph Hospital in Copenhagen, a well- 
equipped obstetric department of a big hospital. 
Kaern (1965) also demonstrated, however, that 
selection using risk factors could not predict all 
cases in which complications might occur. With 
an increasing ‘perfectionism’ in obstetrics, this 
problem became more important. 

Ingerslev (1970) showed that 12% of 1327 low- 
risk cases, who were admitted to a ‘clinic’, were 
transferred to hospital because of complications. 
None of these were life-threatening and no 
maternal or perinatal death occurred. A similar 
study in Copenhagen county (Falck Larsen, per- 
sonal communication) showed the same results 

In spite of these considerations, Ingerslev 
(1970) proposed a system in which all deliveries 
should take place in a department of obstetrics 
and gynaecology, and the women and the infants 
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could be transferred to ‘clinics’ or other non- 
specialized departments after deliverv. This idea 
was adopted by the Danish Society for 
Obstetrics and Gynaecology and in part by 
the Danish National Board of Health 
(Sundhedsstyrelsen). 


Effect on the incidence of interventions 


The incidence of instrumental deliveries has 
increased in both Denmark and The 
Netherlands. 

Figure 2 shows the increasing percentage of 
ceasarean sections and the total number of 
instrumental deliveries (ceasarean section plus 
vacuum extractions plus forceps deliveries). 
There was little difference between the two 
countries in the period during which they had a 
comparable organization of obstetric care, but 
thereafter, the caesarean section rate in The 
Netherlands doubled from 2% to 4%, while 
Denmark showed an increase from 2% to almost 
11%. 

The total number of operative interventions in 
Denmark is now much higher, almost 20%, 
while in The Netherlands it is still only 12%. 

Both in Denmark and The Netherlands the 
exact incidence of epidural analgesia during 
delivery ts not known. One can safely estimate 
that the incidence in The Netherlands will not 
exceed 2-0% of all deliveries. (Since epidural 
analgesia is performed in hospitals where fewer 
than 3046 of all deliveries take place, and 1n six 
of the largest of these hospitals the incidence of 
epidural analgesia varied between 3 and 11%, 
we estimate the overall incidence ın 1984 to be 
less than 2%). 

The Danish data relate only to singleton 
births, and in 1982 the incidence of epidural 
analgesia was 2-296. (L. B. Knudsen, personal 
communication, unpublished statistical data 
from the Danish National Board of Health). 





Total instrumental Lire 
deliveries = 
A 


Percentage 






1960 1964 1968 1972 1976 1980 
Year 


Fig. 2. Instrumental deliveries. See Fig 1. 


The improvement in obstetric results 


Fıgure 3 shows that overall perinatal mortality 
(stillbirths and deaths during the first week of 
life) has decreased in both countries. 

The curves are almost identical until 1965, 
from there on the Danish results are slightly 
better, particularly after 1976. 

The two components of perinatal mortality 
are separated in Fig. 4. The still-birth rate has 
declined at a similar speed in the two countries, 
although the rate in The Netherlands has been 
consistently higher than that in Denmark. In 
contrast, although Denmark had a higher early 
neonatal mortality rate at the beginning of the 
time period studied, this fell more rapidly than 
that in The Netherlands so that, by the late 
1970s, the rates were comparable 1n the two 
countries. 

Birthweight-specific mortality rates are not 
available for The Netherlands. 


Discussion 


The percentage of hospital deliveries has 
increased 1n both Denmark and The Nether- 
lands although a plateau appears to have been 
reached in both countries in the late 1970s. 

The Danish motivation for hospitalization is 
the supposition that selection according to risk 
factors does not predict all complications. This 
philosophy is underlined once again by two 
recent Danish studies (Brogaard Hansen et al. 
1984; Hansen & Christoffersen 1986). 

Dutch studies support this view in so far as 
they also show that ‘labour is only normal in 
retrospect' and it must therefore be admitted 
that selection on the basis of risk factors can not 
prevent transfers of some women during labour 
at home (or in a 'clinic' outside a hospital) to a 
well-equipped obstetric hospital. In the Dutch 
"Wormerveer-study' (Table 1), however, 1t was 
shown that after careful selection, in only 6:5% 
of the cases did symptoms or signs occur during 
labour which made it advisable to transfer the 
woman to a hospital (Kloosterman 1983). 

Whereas there is agreement in both countries 
that labour is only normal when it is over, the 
difference is, that in The Netherlands the impos- 
sibiity of predicting a normal outcome is 
accepted by relying on transport during labour. 

When comparing the situation in Denmark 
and The Netherlands other factors should be 
taken into account. After a home delivery, but 
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Fig. 3. Perinatal mortality. See Fig 1. 


also after a ‘policlinic delivery’ (where mother 
and baby are sent home a few hours after the 
birth in hospitals; short-short-stay) in The 
Netherlands, the family is assisted by a profes- 
sional person who spends 8 h a day at home 
during 7 days. In Denmark the new mother has 
only a few short visits by the midwife and the 
nurse (sundhedsplejersken). She can have addi- 
tional help, but she must pay for it and if the 
family has a medium income or more this is very 
expensive. 

A Dutch study (Lapré 1972) showed that the 
system with home confinements and profes- 
sional assistance by a 'maternal-home-help- 
organization’ (MHH) appeared to be less expen- 
sive than a system with total hospitalization. 
This study was performed at a time when the 
percentage of home deliveries was more than 
5095. If the number of home confinements 
becomes considerably lower the point will come 
when an organization such as the MHH, which is 
heavily subsidised, will be too expensive. In 1984 
more than 6096 of all young mothers spent their 
lying-in period at home (34% home con- 
finements and 30% ‘policlinic deliveries’). This 
makes the organization of the MHH worth- 
while. If a country with a large number of 
obstetric hospitals would contemplate the 
reintroduction of a system similar to that now 
operating in The Netherlands it would, at least 
initially, require considerable extra expense. 

Although financial aspects may have been a 
consideration in Denmark, it has not been 
shown in Danish studies that a policy of almost 
total hospitalization is less expensive than a 
policy in which a substantial proportion of births 
take place at home. 

The very low number of home deliveries in 
Denmark does not reflect women's views on the 
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issue. Howitz & Ussing (1978) asked 5240 
women whether they would prefer to give birth 
in an institution or at home and 16-596 preferred 
to give birth at home. Although the study sample 
may not represent the opinion of pregnant 
Danish women at the present time, the differ- 
ence between the actual percentage of home- 
confinements (196) and the percentage found in 
that study (16-596) is very striking. Women who 
begin by wanting a home confinement are pre- 
sumably dissuaded by a combination of profes- 
sional, financial and logistic factors. 

Perinatal mortality rates have improved in 
both countries. The improvement is greater 1n 
Denmark, however, and this reflects a greater 
improvement in the early neonatal death rate 
than in The Netherlands. The improvement in 
the stillbirth rate was almost identical in the two 
countries. 

A low early neonatal death rate indicates a 
safe environment for the newborn at the time of 
birth and the first days of life. The greater 
improvement in Denmark in the early neonatal 
death rate demands an explanation because it 
could be that the Danish organization is safer 
than the Dutch. Insufficient referral of high-risk 
cases in The Netherlands may be a partial 
explanation (van Alten & Eskes 1983). 

This would mean that it was not the phasing 
out of ‘planned’ home confinements (Murphy et 
al. 1984) in Denmark which led to the better 
results, but another change 1n obstetric organ- 
ization which occurred at the same time, that 1s 
phasing out obstetric care in small 'clinics' and 
hospitals without facilities for handling real 
pathology in obstetric and neonatal care. A 
recent study from New Zealand (Rosenblatt et 
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Table 1. The ‘Wormerveer-Study’ (1970-1977) 
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Place of birth 





ee 


Hospital, after referral of the mother 


during pregnancy T78 
Hospital, after referral of the mother 

during labour 316 
At home or in maternity unit 3741 
Total 4835 
Total booked for home 

or maternity unit delivery 4057 


Births Perinatal mortality 
(96) n rate/1000 

(16-1) 32 41-1 

(6-5) 6 19-0 

(77-4) 6 1-6 

(100-0) 44 9-1 

(83-9) 12 3-0 
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al. 1985) shows that when there is an ideal 
regionalized obstetric system with cautious ante- 
natal controls, birthweight-specific perinatal 
mortality rates (> 1500 g) are lowest in small 
‘low technology’ maternity units, where low-risk 
women are accepted and cared for ty general 
practitioners and midwives. This sizuation is 
comparable with The Netherlands where low- 
risk pregnancies are accepted at home, also with 
good results. The situation is quite different 
where small hospitals and clinics accept high-risk 
pregnancies, without a sufficient capacity to deal 
with complications, and emphasizes the impor- 
tance of selection for risk. 

The methodological problems in the estima- 
tion of the risk associated with differen: places of 
delivery have recently been discussec by Mur- 
phy et al. (1984). Those problems, and the het- 
erogeneity of the groups giving birth at 
alternative places, will probably obstruct an 
unbiased analysis of differing systems of care. 

It is evident that Denmark had to pay for the 
better perinatal results with a high number of 
interventions, and there seems no doubt that 
more hospitalization induces a higher chance of 
intervention. 

This has been shown by comparing low-risk 
pregnancies delivered in specialized obstetric 
units with comparable pregnancies de“ivered in 
non-specialized units (Klein et al. 1983; Barton 
et al. 1980). When high-risk and low-risk preg- 
nancies are treated in the same unit the prin- 
ciples of intervention are easily used on the low- 
risk pregnancies with less criticism. It could be 
argued that the Danish medical students and 
midwives are trained to look for the compli- 
cations that is to be ‘crisis-oriented’, instead of 


looking for the normal course of labour and 
delivery. 

It is unlikely that the attitude of the Danish 
obstetricians will change towards advocating 
more home confinements to reduce the number 
of interventions, but they have recognized and 
discussed the problem. One of the ways out of 
the situation may be the establishment of an 
‘alternative birth centre’ (Klein et al. 1983; 
Goodlin 1980) which has proved to be effective 
in the United States and Great Britain. A 
Danish study has begun to examine this 


possibility. 
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Regional perinatal mortality and regional 
hospitalization at delivery in The Netherlands 


P. E. TREFFERS, R. LAAN 


Summary. In The Netherlands 34-35% of all deliveries still take place at 
home, but with considerable regional differences. A study was made of 
the relation between the perinatal mortality rate and the percentage of 
hospital deliveries in the 11 provinces of The Netherlands, in munici- 
palities divided into groups according to the number of inhabitants, and 
in the 17 cities with more than 100 000 inhabitants. No relation could be 
demonstrated between the regional percentage of hospital deliveries 
and the regional perinatal mortality rate. The proportion of hospital 
delivery appears not tc be a major factor determining the regional 
perinatal mortality rate in the current system of obstetric care in The 


Netherlands. 


In The Netherlands, in contrast to most other 
European countries, a considerable number of 
deliveries still take place at home. Since 1945 
hospitalization at delivery has steadily 
increased, but not until 1971 did the proportion 
of hospital deliveries exceed 50%. Since 1978 
the percentage of home deliveries has stabilized 
at 34-35%, although large regional differences 
exist. In some cities (Amsterdam. Leiden, 
Nijmegen) the number of home deliveries has 
shghtly increased :n recent years; in other 
regions, especially those with a relatively low 
rate of hospitalization, hospital deliveries are 
still increasing slightly. The Dutch system of 
Obstetric care, based on selection related to risk 
factors during pregnancy and delivery, is subject 
to much debate. In particular, whether or not 
home deliveries in low-risk pregnancies are jus- 
tified and safe has not been agreed. National 
figures for perinatal mortality have decreased 
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during the last decades, the perinatal mortality 
rate per 1000 was 13-9 in 1975, 11-9 in 1979 and 
10-0 in 1982. 

In this article we wish to report on the regional 
differences in hospitalization at delivery in rela- 
tion to regional perinatal mortality figures. 


Subjects and methods 


Data on births, perinatal mortality and place of 
birth are registered by the CBS (Central Bureau 
of Statistics 1980-1983). Births are defined as 
live births irrespective of gestational age, and 
stillbirths from 28 weeks of gestation. Perinatal 
deaths are all stillbirths from 28 weeks of gesta- 
tion, and all neonatal deaths up to 7 days after 
birth. The percentage of hospital deliveries per 
region and data on perinatal mortality are given 
for a period of 4 years (1979-1982). With two 
exceptions the minimum number of births used 
to calculate perinatal mortality rates was 5000. 

Births and perinatal deaths are notified in the 
municipality where the birth or death took 
place, but are registered by the CBS in the muni- 
cipality of residence of the mother. Statistical 
calculations were performed using the Spear- 
man rank correlation test 


Perinatal mortality and hospitalization in Holland 


Results 


Table 1 shows the percentage of hospital 
deliveries and perinatal mortality figures in the 
11 provinces of The Netherlands. Hospitaliza- 
tion at delivery varied from 49-2% to 75-796. In 
the last columns perinatal mortality rates and 
ranking order by perinatal mortality are given 
(low numbers correspond with low perinatal 
mortality rates). There was clearly no relation 
between the degree of hospitalization in the 
province and the perinatal mortality rate (r—0-0, 
P=1). 

Table 2 shows the percentage of hospital 
deliveries and perinatal mortality in munici- 
palities divided into groups according to the 
number of inhabitants. Hospitalization at 
delivery was clearly correlated with the degree 
of urbanization: the percentage of hospital 
deliveries was low in smaller communities and 
high in cities with more than 100 000 inhabitants 
but no similar relation could be observed 
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between perinatal mortality rate and size of 
municipalities. 

Perinatal mortality was certainly not lower in 
larger cities with a high degree of hospitalization 
at delivery. 

The totals of births and deaths in the Tables 1 
and 2 are slightly different, because in Table 1 a 
small new polder in the former Zuiderzee, not 
yet assigned to a province, has not been 
included. With this exception both tables con- 
tain data from The Netherlands as a whole 

In Table 3 the percentage of hospital 
deliveries and perinatal mortality figures are 
shown for all 17 cities with more than 100 000 
inhabitants. Hospitalization at delivery in those 
cities varied considerably, from 50-590 to 
95.796. Perinatal mortality rates were lowest in 
Leiden (10:0) and Groningen (10-1). Perinatal 
mortality rates in some of the largest cities, The 
Hague (13-4) and Amsterdam (12-8), were 
among the highest of the country. 

In the last column the ranking order by pen- 


Table 1. Percentage of hospital deliveries in the provinces of The Netherlands, and perinatal mortality 1979-1982 
The provinces are zrranged according to the percentage of hospital deliveries, in the last column the ranking order 


by perinatal mortality rate is given 





Perinatal mortality 


Province 96 Hospital deliveries Number of births No of deaths Rate/1000 Ranking order 
Noord-Holland 75-7 106 591 1167 11-0 7 
Limburg 70-7 48 874 589 12:1 11 
Zuid-Holland 67-6 155 630 1677 10 8 4 
Utrecht 66:8 45 884 484 10-6 2/3 
Zeeland 60 3 18 169 201 11-1 8 
Gelderland 58-9 86 537 918 10-6 2/3 
Overijssel 58-5 57 106 602 10:5 l 
Groningen 56:4 27 092 296 10 9 5/6 
Drenthe 53:2 20 747 246 11-9 10 
Noord-Brabant 32:2 105 605 1183 11:2 9 
Friesland 49-2 32 772 356 10 9 5/6 





Table 2. Percentage of hospital deliveries in municipalities arranged according to the number of inhabitants, and 


perinatal mortality 1979-1982 





Perinatal mortality 





Number of 
inhabitants % Hospital deliveries Number of births No of deaths Rate/1000 
< 5000 522 42 516 499 11:7 
5000—20 000 53 3 234 218 2412 10-3 
20000—50 000 60-6 174 589 1850 10-6 
50000-100 000 60.4 95 607 1057 11-1 
2100 000 77 4 163 685 1934 118 
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Table 3. Percentage of hospital deliveries in cities with 7100 000 inhabitants, and perinatal mortality 1979-1982 
The cities are arranged according to the percentage of hospital deliveries, in the last column the ranking order by 


perinatal mortality rate is given 


———— Oh aaa LL 





Pennatal mortahty 

Cıty 76 Hospital deliveries Number of births No of deaths Rate/1000 Ranking order 
eee 
Enschede 95 7 6908 86 12 5 13 
Haarlem 89-4 6529 83 12-7 14 
Utrecht 89-3 9982 111 11-1 7/8 
Leiden 85 0 5008 50 10-0 1 
Nijmegen 81-6 6345 68 10-7 6 

The Hague 81 6 18 956 253 13-4 17 
Groningen 80-7 6763 68 10 1 2 
Arnhem 80-6 5931 63 10-6 4/5 
Amsterdam 80 5 30 730 393 12-8 15 
Zaanstad 79.8 6469 72 111 7/8 
Maastricht 79-3 4249 49 11-5 10 
Rotterdam 78 2 24 631 286 11-6 11 
Dordrecht 67.1 5630 63 112 9 
Eindhoven 58.4 8411 102 12-1 12 
Breda 56 0 4820 49 102 3 
Tilburg 556 7490 99 13:2 16 
Apeldoorn 50-5 6626 70 10-6 4/5 


natal mortality rate is given (Iow numbers corre- 
spond with low perinatal mortality rates). There 
was clearly no relation between the degree of 
hospitalization at delivery in the cities and peri- 
natal mortality rate (r=0-18, P—0-5). 


Discussion 


It 1s obvious that, although coasiderable 
regional differences exist in the degrse of hos- 
pitalization at delivery, there is no relation 
between regional hospitalization and regional 
perinatal mortality rate. The results are in 
accordance with those of earlier investigations 
(Treffers 1978). 

The reliability of perinatal mortality data has 
been questioned in recent years From research 
in the city of Amsterdam it became clear that 
registration by the CBS ıs practically 100% 
accurate, but that the notification of cases of 
perinatal mortality by individual physicians is 
not. The underreporting turned out to be 14-096 
(Doornbos & Nordbeck 1985). Among cases not 
notified the incidence of infants with very low 
birthweight («1000 g) and very short gestational 
age («28 weeks) was relatively high. Under- 
reporting was also shown to be more frequent 
after perinatal deaths in infants of immigrants 
from Mediterranean countnes. Because no 


exact data are available about underreporting in 
other regions, no conclusive evidence can be 
given about the influence of registration pro- 
cedures on regional perinatal mortality figures. 
There is no indication, however, of large differ- 
ences in notification between regions. Only a 
small minority of all registered perinatal deaths 
occurs at home (in Amsterdam 596, whereas 
nearly 20% of all deliveries take place at home). 
This is not unexpected because patients with 
complications during pregnancy or delivery are 
usually referred to a hospital. No data are avail- 
able, however, about underregistration or 
deaths at home compared with hospital 
deliveries. As notification of a perinatal death is 
obligatory before permission to bury the infant is 
granted, ıt might be more troublesome to avoid 
notification after a perinatal death at home, 
because disposing of a dead infant, without a 
formal burial, 1s more difficult at home than in a 
hospital 

Figures on perinatal mortality are not stan- 
dardized for maternal age and parity. There are 
not large differences in the number of children 
per family and in the age of the mothers between 
indiginous Dutch people of different regions. 
Considerable differences, however, exist 
between Dutch and immigrant families. The 
most important immigrant groups are from 
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Surinam and the Dutch Antilles, from Morocco 
and Turkey. High maternal age and high panty 
occurs more often in these 1mmigrant groups 
than in the Dutch population. These ethnic 
minorities are concentrated in larger urban 
centres In Amsterdam in recent years, one third 
of all infants are born of families originating 
from foreign countries. Perinatal mortality in 
these immigrant populations is higher than in the 
indiginous Dutch. The degree of hospitalization 
at delivery is also different. In Amsterdam 
40-50% of Moroccan and Turkish women give 
birth at home. By contrast 95% of the women of 
Surinam origin give birth in hospital, yet they 
have the highest perinatal mortality rate of all 
ethnic groups (Doornbos & Nordbeck 1985). 
While the degree of hospitalization at delivery 
appears not to be a major factor determining the 
regional perinatal mortality rate in The Nether- 
lands, it must be stressed that this conclusion 
should be seen against the background of the 
Dutch system of obstetric care characterized by 
competent midwives, maternity home aids 
assisting the midwives during delivery and in the 
post-partum period, selection of high- and low- 
risk pregnancies, and a good ambulance service 
in this densely populated country, allowing, in 
cases of emergency, the transportation of a 
woman in labour to a nearby hospital with mini- 
mal delay (Keirse 1982; Kloosterman 1984). 
The conclusion may not be valid in countries 
or regions where these conditions are not 
fulfilled. Moreover, the question whether an 
obstetric system comprising home deliveries is 
justified cannot be answered by perinatal mor- 


tality figures alone; other criteria, including 
infant morbidity, must also be taken into 
account. 
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Perinatally related wastage—a proposed classification 


of primary obstetric factors 


C. R. WHITFIELD, N. C. SMITH, F. COCKBURN, A. A. M. GIBSON 


Summary. Adapting Sir Dugald Baird’s concept of primary obstetric 
causes of perinatal mortality, a revised clinico-pathological classifica- 
tion has been evolved to take account of new knowledge and develop- 
ments, and to direct atiention to potentially avoidable deaths and to 
where intensified efforts and investigation are needed. Categories high- 
lighting the importance of intrauterine growth retardation, unexplained 
intrauterine death and spontaneous premature labour have been intro- 
duced, intrapartum hypoxaa is separated from birth trauma, and infec- 
tion again has its own category. Regular perinatal audit at one obstetric 
hospital, since 1979, has shown that the new system provides a workable 
and useful means for classifying not only perinatal deaths, but also late 
abortions, late neonatal deaths and perinatally related infant deaths. 
The rate of total perinatally related wastage, defined in this way, was 
almost twice that for perinatal mortality (22-8 compared with 11-9 per 
1000 births). The former is advocated as a more realistic index for the 
audit of perinatal care. The revised and extended system is put forward 
as a contribution to the current debate on classifying and reporting such 
wastage, in the hope that it may be tested as a model for regional as well 


as hospital surveys. 


Perinatal mortality should be classified ın several 
ways—epidemiological, by time in relation to 
birth (stillbirths and first week neonazal deaths; 
or antepartum, intrapartum and postpartum), 
obstetric, neonatal and pathological. Each has 
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its own value and complements the others. For 
the obstetrician, documentation of the primary 
event or factor that initiated the process or 
sequence of events leading to each death is of 
paramount importance. This is the basis of the 
well known clinico-pathological classification 
devised in Aberdeen, and first described by 
Baird et al. (1954). It was developed further by 
Baird & Thomson (1969) and, with additional 
small modifications, remains in use particularly 
in Scotland where surveys of perinatal mortality 
during the years 1977-1981 have been reported 
(McIlwaine et al 1979, 1985) 

Any clinico-pathol ^gical classification of peri- 
natal wastage must be revised from time to time 
to take into account new knowledge and diag- 
nostic methods, and to highlight new directions 
in which it has become possible to effect 
improvements or which require intensive study. 
Thus for example, Baird’s ‘mature unknown’ 


and 'premature unknown' groupings, renamed 
‘normal birthweight’ and ‘low birthweight’ in the 
Scottish surveys, are now too unspecific as 
primary categories, and it is no Jonger helpful to 
group together (as low birthweight) deaths of 
very premature liveborn babies and the death in 
utero of fetuses weighing less than 2-5 kg. Intra- 
uterine growth retardation (IUGR) has come to 
be recognized as an important, ultrasound- 
detectable condition sometimes leading to 
deaths that might be avoidable by appropriate 
monitoring and intervention, and therefore it 
should now have its own primary category. 

Three other potentially avoidable or treatable 
causes of perinatal and related mortality should 
also be categorized separately. These are birth 
trauma and intrapartum hypoxia, which are pre- 
ventable by different means and can be dis- 
tinguished from each other by evidence from 
intrapartum monitoring and autopsy; and infec- 
tion, confirmed by histopathology and/or micro- 
biological investigation, for which a separate 
category was introduced into the Aberdeen clas- 
sification (Baird & Thomson 1969) but which 
reverted to being one of a miscellaneous group 
of ‘other causes’ in the Scottish surveys. 

The customarily defined temporal limits for 
perinatal mortality, namely 28 weeks gestation 
and the end of the first week of life, have been 
made obsolete by the results of modern intensive 
neonatal care. Thus, it is no longer uncommon 
for babies born before 28 weeks gestation to 
survive, while other babies live through the first 
week, only to die later as an eventual result of 
their prematurity at birth or from the effects of 
other perinatal complications. 

For these reasons, while wishing to retain the 
important principles of Baird’s classification, we 
believe that some of its primary categories 
should be revised and that the range of pennatal 
wastage should be extended to include late abor- 
tions and all neonatal and perinatally related 
infant deaths, rather than only stillbirths and 
first week deaths A revised and extended 
obstetric classification of ‘total perinatally 
related wastage’ (TPRW) was therefore intro- 
duced at the Queen Mother’s Hospital. We pres- 
ent the results of applying this system of 
classification to TPRW at the hospital during the 
4 years 1979-1982 as a model from which to 
argue the case for reviewing and reporting preg- 
nancy wastage along these or similar lines, in 
both single hospital audits and area or regional 
surveys. 
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Methods and definitions 


Total perinatally related wastage (TPRW) 1s 
defined as including all late abortions, except 
terminations of pregnancy for fetal abnor- 
malities, all perinatal deaths, all late neonatal 
deaths (during the second, third and fourth 
weeks of life) and all infant deaths (between 1 
month and 1 year of life) due or partly due to a 
primary perinatal complication or its treatment 
Late abortions are defined as those occurring 
after 20 completed weeks gestation, the gesta- 
tional age being determined from the menstrual 
history and particularly from ultrasound 
measurements of the fetus made early 1n preg- 
nancy. Perinatal deaths are defined, in the stan- 
dard manner, as stillbirths (at 28 weeks or more) 
and deaths during the first week of life. 

Information was obtained from the clinical 
records and postmortem examination reports on 
all late abortions and stillbirths at the Queen 
Mother's Hospital during the 4 years (1979— 
1982), and on neonatal and infant deaths of 
babies born in the hospital during this period. 
Terminations of pregnancy for fetal abnormality 
were excluded from TPRW3; they are separately 
recorded and declared with terminations per- 
formed earlier in pregnancy for the same indica- 
tion. Late therapeutic abortions for other 
medical or obstetric indications were included in 
TPRW, as were late induced abortions following 
fetal death and all late spontaneous abortions. 
All neonatal deaths were included, but infant 
deaths unrelated to any perinatal factor were 
excluded; for the purposes of this study, the 
sudden infant death syndrome ('cot death") was 
not deemed to be perinatally related. 

The Glasgow post-perinatal mortality survey 
(Arneil et al. 1982) provided a valuable means 
for ascertaining deaths, within the first year of 
life, of babies who had been discharged from the 
hospital. The majority of these deaths occurred 
in the adjacent Royal Hospital for Sick Chil- 
dren, but when necessary, relevant information 
was obtained from other hospitals. 

Based on the information collected, the 
revised and extended classification (categories 
defined below) was applied to each perinatally 
related loss. For comparison with this system, 
each perinatal death was also categorized by the 
‘final’ version of the Aberdeen classification 
(Baird & Thomson 1969) and by the modified 
version used in the Scottish surveys (McIlwaine 
et al. 1979, 1985). 


6906 | C. R. Whitfield et al. 
Proposed classification of TPRW 


(1) Spontaneous preterm (SP). | Deaths 
attributed to immaturity (or its complications) of 
normally formed, appropriately grown babies 
born before 37 weeks gestation as a result of 
spontaneous labour, and spontaneous late abor- 
tions other than those known to have occurred 
some time after death of the fetus. The following 
subcategories, some similar to those used in the 
Scottish surveys, are noted: (a) multiple preg- 
nancy which, for purposes of classification, takes 
precedence over any other co-existent factors 
listed as subcategories; (b) previous bleeding, 
defined as a history of one or more episodes of 
vaginal bleeding not leading immediately to 
spontaneous abortion or preterm lzbour; (c) 
previous spontaneous rupture of membranes, 
when this precedes the onset of spontaneous 
abortion or preterm labour by more zhan 12h; 
(d) incompetent cervix, when convincing evi- 
dence, from the previous obstetric history 
and/or the state of the cervix, suggests the likeli- 
hood of cervical incompetence as a predisposing 
factor, whether or not a cervical suture has been 
inserted; (e) other (e.g. uterine malformation); 
(f) idiopathic. 

When preterm labour or abortion occurs as a 
consequence of another primary cause (e.g. 
when it follows unexplained fetal death or pla- 
cental abruption) the loss 1s classified in the 
appropriate primary category (see below) 

(2) Intrauterine growth retardation (IUGR). All 
otherwise unexplained losses of normally- 
formed fetuses or newborns with birthweights 
which are either (a) less than the 5th centile for 
gestational age (at the time of fetal death or 
livebirth) based on the tables for Scottish babies 
corrected for sex but not for parity (Forbes & 
Smalls 1983) (an arbitrary extrapolation of the 
5th centile into the second trimester was used to 
define IUGR for late abortions); or (b) are 
above the 5th centile but repeated ultrasound 
measurements have already shown arrest or 
retardation of growth before death in utero. 

(3) Unexplained intrauterine death (UXIUD). 
Stillbirths and late abortions of normally formed 
fetuses without IUGR are classified in this 
primary category 1f fetal death is known to have 
preceded labour or abortion, in the absence of 
any other primary complication. 

Categories 1, 2 and 3 together correspond, in 
the main, to the premature unknown/low birth- 
weight and mature unknown/normal birth- 


weight categories of the Aberdeen and Scottish 
systems. 

(4) Trauma (TR). Stillbirths and deaths of 
normally formed babies, of at least 1-5 kg birth- 
weight, with evidence of lethal trauma at 
autopsy (usually tentorial tears). In these cir- 
cumstances this category applies even when 
labour and delivery were not complicated by 
mechanical difficulty Traumatic deaths of 
babies weighing less than the arbitrary limit of 
1:5 kg at birth are usually designated as spon- 
taneous preterm (or less commonly, if appropn- 
ate, as IUGR). 

(5) Intrapartum asphyxia (IPA). Stillbirths and 
deaths of normally formed babies, preceded by 
evidence of intrapartum hyoxia (e.g. monitored 
fetal heart rate changes and fetal scalp blood 
acidosis) and confirmed by the demonstration of 
hypoxic changes at autopsy. As with deaths from 
birth trauma, 1-5 kg is used as an arbitrary lower 
limit of birthweight for inclusion in this category. 

Categories 4 and 5 correspond to, and replace, 

the single category of 'trauma' in the Baird clas- 
sification, but, as ın Baird's system, an associ- 
ation with umbilical cord complications, breech 
delivery or operative delivery (other than 
breech) 1s noted as a subcategory, if appropriate. 
(6) Hypertension (HYP) Losses attributed to 
pre-existing or pregnancy-induced hyper- 
tension, or to its complications or treatment. 
The nature of the hypertensive disorder 1s cited 
as a subcategory (e g. The pre-eclampsia, renal 
or essential hypertension). 
(7) Maternal disease (MD). Losses attributed to 
any medical or surgical disorder in the mother, 
or to its complications or treatment, excluding 
hypertensive disorders. 

Categories 6 and 7 correspond to the Baird 
categories labelled ‘toxaemia’ and ‘maternal 
disease', except that we classify pre-eclampsia 
and its complications with all other hypertensive 
disorders 1n a single primary category, leaving 
only non-hypertensive disorders to be cate- 
gorized as maternal disease. When a hyperten- 
sive or other maternal disorder is, or seems to 
be, the factor mitiating a chain of events leading 
to the 1mmediate cause of death the loss is 
attributed to the primary disorder. As examples, 
deaths from placental abruption complicating 
hypertensive states and deaths from immaturity 
following preterm delivery undertaken in the 
management of severe pre-eclampsia are classi- 
fied as due to the hypertension. 


(8) Antepartum haemorrhage (APH). In 


attributing losses to antepartum haemorrhage, 
its accepted definition is extended beyond the 
traditional early limit (28 weeks) to 20 com- 
pleted weeks gestation. The traditional sub- 
categories—placental abruption, placenta 
praevia, and antepartum haemorrhage of 
undetermined origin—are used, but when pla- 
cental abruption occurs as a complication of a 
hypertensive disorder the loss is attributed to the 
hypertension. 

(9) Fetal abnormality (FA). Losses attributed to 
major fetal abnormalities, excluding late termi- 
nations of pregnancy undertaken because of the 
abnormality (these are declared separately 
along with therapeutic abortions carried out 
earlier in pregnancy for the same indication). As 
in the other systems, we use subcategories for 
chromosomal disorders, for non-chromosomal 
abnormalities of the different systems (e.g. 
central nervous, cardiovascular and renal), for 
multiple malformations, and for non-chromoso- 
mal metabolic errors unassociated with major 
structural abnormalities. In each case a judge- 
ment is also made as to whether or not the abnor- 
mality was detectable, by standard prenatal 
diagnostic methods, in time to permit thera- 
peutic abortion. Detectability in this sense 1s 
unrelated to whether or not the patient reported 
for care sufficiently early in her pregnancy, 
whether or not specialised prenatal diagnosis 
was indicated, offered and accepted, and it 1s 
also unrelated to whether or not the fetal anom- 
aly was actually detected in utero. 

(10) Haemolytic disease (HD). Losses 
attributed to haemolytic disease, or to its com- 
plications or treatment, are placed in three sub- 
categories—rhesus incompatibility, other feto- 
maternal blood group incompatibilities (e.g. 
Kell), and the haemoglobinopathy of alpha- 
thalassaemia. 

(11) Infection (INF). Losses attributed to bacte- 
rial, viral, fungal or protozoal infections occur- 
ring as primary factors, including intrauterine or 
neonatal deaths with evidence of chorio- 
amnionitis or congenital pneumonia preceding 
membrane rupture, and also deaths from infec- 
tion of newborn infants not already judged to be 
at significant risk from another primary cause; 
but excluding deaths from infection complicat- 
ing other primary factors (e.g. 'spontaneous pre- 
term’ ıs the appropriate category when fetal 
necrotizing enterocolitis or septicaemia compli- 
cates treatment of very premature babies). Path- 
ological evidence of infection is required, and 
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the organisms responsible are cited as specific 
subcategories. 

(12) Other. Losses attributed to miscellaneous 
primary causes other than those defined above. 
This category includes hydrops fetalis not caused 
by haemolytic disease. 


Results 


During the 4 years 1979-1982 there were 13 446 
total births with 307 perinatally related losses 
comprising 94 late abortions, 67 stillbirths, 93 
first week neonatal deaths, 27 later neonatal 
deaths and 26 perinatally related infant deaths 

The perinatal mortality rate was 11-9 per 1000 
births. Table 1 shows how the 160 perinatal 
deaths are classified in the 11 causal gfoups of 
the Aberdeen system and in the nine groups 
used in the Scottish surveys, and how they are 
redistributed among the 12 primary categories of 
our proposed classification. For deaths due to 
Antepartum Haemorrhage and Fetal Abnor- 
mality (termed Fetal Deformity in the Scottish 
system) there are no changes in the allocation of 
cases between the three systems. 

Of 45 losses in the premature unknown/low 
birthweight grouping, only 27 neonatal deaths 
remain in our chief corresponding category— 
i.e. Spontaneous Preterm, eight stillbirths 
reclassify as due to IUGR, and 10 others as due 
to Unexplained Intrauterine Death, as do five 
from the mature unknown/normal birthweight 
grouping. The other three normal birthweight 
deaths and two attnbuted to trauma by the rules 
of the other classifications were shown by 
autopsy to have been caused by acute hypoxia 
and are recategorized accordingly to Intrapar- 
tum Asphyxia. Trauma remains the correct cate- 
gory for three neonatal deaths caused by 
tentorial tearing and intracranial haemorrhage. 

The eight deaths in the toxaemia group 
remain in the corresponding category of Hyper- 
tension which also includes seven deaths 
attributed to hypertensive disorders that pre- 
ceded pregnancy (classified as Maternal Disease 
in the Aberdeen and Scottish surveys), leaving 
only three deaths in our primary category of 
Maternal Disease (diabetes; leukaemia; 
systemic lupus erythematosis). 

Five of 10 deaths classified in the Scottish 
system as due to other causes could confidently 
be attributed to Infection and were therefore 
reallocated to this category (in which they would 
also be assigned in the final version of the Aber- 
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Table 1. Classification of primary causes of 160 perinatal deaths 








Aberdeen classification (Abbrev- 
(Baird & Thomson 1969) Scottish surveys Proposed classification ration) 
Premature unknown — Low birthweight 45=<—27—>Spontaneous preterm 27 SP 
NS 
0 Mntrauterine growth 
retardation 8 IUGR 
Mature unknown — Normal birthweight 86:——5 —> Unexplained intrauterine 
death 15 UXIUD 
Intrapartum asphyxia > IPA 
P di Á 
Mechanical — Trauma 3——3— Trauma 3 TR 
Toxaemia — Toxaemia 8 Hypertension 1S HYP 
Maternal disease — Maternal disease 10——-3—3 Maternal disease 3 MD 


Antepartum haemorrhage 


rhage 
Malformation — Fetal deformity 
Serological incompatibility © — Rhesus 
Infection 5 
Miscellaneous defined 
causes 5? Other 


Unclassified (inadequate 
information) 0 


— Antepartum haemor- 


13—— ———»Antepartum haemorrhage 13 
52 — — —» Fetal abnormality 52 FA 


d is disease 10 HD 
1 

Pan 5 INF 
10 4 Other 


—— 4—> Other 


160 160 





The arrows show how the deaths classified in each category of the Aberdeen system and the Scottish modification 
(on left) are distributed on reclassification by the proposed system (on right). 


deen classification (Baird & Thomscn 1969)). 
The death of a hydropic baby due to alpha- 
thalassaemia was transferred on reclassification 
to Haemolytic Disease, leaving only four due to 
Other causes. 


TPRW 


The rate for TPRW, at 22-8 per 1000 births, was 
virtually twice as high as the perinatal death rate, 
and the losses in each primary category of the 
proposed classification are shown in Table 2. In 
addition, 31 late therapeutic abortions were per- 
formed because major fetal abnormalities had 
been detected; these, together with 24 thera- 
peutic abortions before 20 weeks for the same 
indication, give a total of 55 pregnancies termi- 
nated for fetal abnormality which are not 
included in TPRW. 

More than half the TPRW was in the Spon- 


taneous Preterm (29%) or Fetal Abnormality 
(26%) categories, the former being the primary 
cause in 39% of all TPRW if congenital abnor- 
malities are excluded. The next most frequent 
primary cause was Antepartum Haemorrhage 
(12%), followed by Hypertension (7-5%), 
Unexplained Intrauterine Death (7%) and 
IUGR (5%). Infection and Haemolytic Disease 
were each responsible for 4% of TPRW, Trauma 
and Intrapartum Asphyxia were together 
responsible for less than 3%, and Maternal 
Disease for less than 2%. 

In all except five of the 90 losses categorized as 
Spontaneous Preterm there were predisposing 
factors, of which multiple pregnancy (17 cases), 
previous vaginal bleeding (25 cases), spon- 
taneous membrane rupture (20 cases) and prob- 
able cervical incompetence (14 cases) were the 
most common. Twenty of the deaths in this cate- 
gory (22%) occurred after the first week of life, 
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Table 2. Classified total perinatally related wastage (TPRW) 








Early Late Perinatally 
Late neonatal neonatal related 

Cause abortions Stillbirths deaths deaths infant deaths TPRW 
Spontaneous preterm 43 — 27 16 4 90 
Intrauterine growth 

retardation 7 6 2 — — 15 
Unexplained intrauterine 

death 6 15 — — — 21 
Intrapartum asphyxia — — 5 — — 5 
Trauma — — 3 — — 3 
Hypertension 4 12 3 z 2 23 
Maternal disease 2 1 2 — — 5 
Antepartum haemorrhage 19 9 4 2 2 36 
Fetal abnormality 5 16 36 5 17 79 
Haemolytic disease 4 5 5 — — 14 
Infection 4 1 4 l l 11 
Other — 2 2 l — 5 
Totals 94 67 93 27 26 307 
including four infant deaths at 1-5 months of the lethal abnormalities Malformations 


age. 
Seven fetal deaths attributed to IUGR and six 
examples of Unexplained Intrauterine Death 
led to spontaneous or induced abortion, so that 
when these two categories are combined more 
than one-third of the losses were not, by defi- 
nition, perinatal deaths. 

The 15 perinatal deaths, four later deaths and 
four late abortions attributed primarily to 
Hypertension comprised 13 due to pre- 
eclampsia or eclampsia (one case) and 10 result- 
ing from pre-existing hypertensive disease. Pla- 
cental abruption, complicating hypertension, 
was the immediate cause of three stillbirths in 
this category. 

Thirty of the 36 losses attributed primarily to 
Antepartum Haemorrhage were caused by pla- 
cental abruption There were more late abor- 
tions (19) than perinatal deaths (13) in this 
category, and one of four deaths after the first 
week of life occurred at the age of 18 weeks, as a 
result of complications of immaturity and its 
treatment. 

Six of the 79 mothers, whose babies died from 
major Fetal Abnormality, had been transferred 
from elsewhere for specialized prenatal diag- 
nosis Cardiac malformations were the most 
common (23), followed by chromosomal anom- 
alies, neural tube defects and multiple malfor- 
mations in almost equal proportions, these four 
main subcategories making up four-fifths of all 


accounted for the majority of perinatally related 
infant deaths during the 4-year period (17 out of 
26, including 10 deaths due to cardiac anoma- 
lies). Thirty-one (39%) of the fetal abnor- 
malities were considered to have been 
detectable by established methods of prenatal 
diagnosis, but usually in these cases the patient 
had attended or had been referred too late to 
offer the option for selective therapeutic abor- 
tion, or she had decided against this course 
During the 4 years, 55 therapeutic abortions 
were carried out for detected fetal abnormalities 
(not included in TPRW); in all but five of these 
the abnormality was either a neural-tube defect 
(38 cases) or a chromosomal anomaly (12 cases). 

The 14 losses attnbuted to Haemolytic 
Disease included 12 due to rhesus incom- 
patibility, among which there were three abor- 
tions following fetal death soon after 
intrauterine blood transfusion, and a similar 
post-transfusion abortion was the outcome in a 
patient with Kell iso-immunization. Seven of the 
patients had been transferred from other 
obstetric units. The death of the hydropic baby 
with alpha-thalassaemia was also included in this 
category. 

Infection 1n utero caused four late abortions 
anda stillbirth, and neonatal infection caused six 
further deaths. Group B beta-haemolytic strep- 
tococci and cytomegalovirus were each respon- 
sible in three cases. 
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Of the five deaths attributed to Other causes, 
it ıs noteworthy that large transplacental (feto- 
maternal) haemorrhages were shown to be the 
cause of two stillbirths and one neonatal death. 


Discussion 


There is unlikely to be argument with the view 
that detailed scrutiny of each perinata! death and 
identification of its cause are essential, and that 
local, regional and national audits of perinatal 
wastage are required to identify defiziencies in 
the provision of care, to focus attention where 
improvements are already possible, and to indi- 
cate how new developments or knowledge may 
be expected to lead to further advanzes. While 
sharing the scepticism of Wigglesworth (1980) 
about the tendency ‘to search for even more 
comprehensive means of collecting and analy- 
sing perinatal data in the hope that eventually 
some inspired analysis will allow complete defi- 
nition of the causes and nature of perinatal mor- 
tality’, with other colleagues we believe that 
some existing systems of classification are too 
simplified to be of much value on their own, 
while others have been overtaken by new 
advances and by new knowledge and oppor- 
tunities. While also understanding the need for 
complementary epidemiological, pzthological 
and paediatric classifications, we recognize the 
continued primacy of Baird's concept that the 
obstetric classification should categorize the 
identified, or most likely, primary factors or 
complications causing death or initiating the 
sequence of events leading to it. Baird & Thom- 
son (1969) described the fundamental problem 
as 'deciding which out of severa. possible 
‘causes’ of death is the primary feature towards 
which efforts at prevention should be directed’. 
To exploit new developments any classification 
must be updated from time to time by redefining 
categones and introducing new ones when 
appropriate. Indeed, Baird and his colleagues 
themselves revised and refined some of their 
descriptions and definitions, e.g. infection and 
serological (Rh) incompatibility, both originally 
included among ‘other causes’, were given their 
own separate categories, and the rubric of 
‘Trauma was changed to Mechanical to make 
clear the inclusion of deaths attributed to 
mechanical obstruction during labour, even in 
the absence of postmortem evidence of birth 
trauma (Baird & Thomson 1969). 

It was in the belief that a major revision of 


primary aetiological categories was overdue, 
and that extension beyond the presently defined 
temporal limits of perinatal mortality was also 
required, that the classification described here 
was devised. 

The classification in its original form was 
introduced 7 years ago, but has itself been 
revised in the light of experience, and it now 
provides a workable and useful system on which 
monthly and annual reviews of perinatal mor- 
tality and TPRW are based. At first, ascertain- 
ment of deaths up to one year following birth 
was almost certainly very incomplete, but the 
Glasgow post-perinatal mortality survey (Arneil 
etal 1982; Arneil 1983) has, we believe, enabled 
us to make this nearly complete during the 4 
years reviewed, and has shown that this is poss- 
ible on an area basis. A few such deaths occur- 
ring elsewhere, as a result of families moving 
from Glasgow, may of course be unknown to us. 
At the other end of the spectrum of TPRW, the 
already established practice of submitting abor- 
tuses for postmortem examination made tt poss- 
ible to include these from the start, and the 
midpoint of pregnancy (20 weeks) was chosen as 
a convenient arbitrary limit. By that stage, most 
of our patients have booked for care and con- 
finement, and they will usually be admitted to 
our hospital, rather than to a gynaecological 
unit, if they abort subsequently. The results 
described confirm that abortions after 20 weeks 
gestation show the saine pattern of causes and 
predisposing factors as do early stillbirths. We 
therefore prefer the 20 weeks’ limit to using 
either the registration limit of 22 weeks (or the 
equivalent birthweight of 500 g, or crown-heel 
length of 25 cm) proposed by a standing com- 
mittee of the International Federation of 
Gynecology and Obstetrics (FIGO 1982), or the 
viability limit of 24 weeks recently recom- 
mended in the British representative Report on 
Fetal Viability and Clinical Practice (1985). 
Data relating to late abortions are often very 
incomplete, but we belreve this supports, rather 
than contradicts, the argument to include this 
important component of perinatally related 
wastage in the system of audit and to ask all 
concerned to provide the necessary information. 

In any system of classification there will be 
occasions when choices have to be made 
between two possible primary categories, and 
for consistency it is important that clear guide- 
lines should be established and followed. Thus, 
when a baby weighing less than 1:5 kg at birth 


dies from intracranial or -other trauma, we clas- 
sify the loss as due primarily to immaturity (e.g. 
Spontaneous Preterm). This rule is similar to 
that used in the Aberdeea and Scottish systems, 
by which traumatic deaths of babies weighing 
less than 1-815 kg (4 pounds) are classified as 
premature unknown/low birthweight, but we 
consider our arbitrary d viding line (1:5 kg) as 
more realistic, and it has the additional merit of 
being consistent with tke growing practice of 
reporting mortality and survival rates in 0-5 kg 
birthweight bands. Baird's practice 1s followed 
in attributing to Hypertension any death from 
placental abruption occurring as a secondary 
complication of the hypertensive disorder. Fol- 
lowing the same principle, when lethal infection 
occurs as a complication Df spontaneous prema- 
ture membrane rupture tne appropriate primary 
category 1s Spontaneous Preterm, but if the evi- 
dence suggests that infecion preceded and thus 
probably caused rupture- of the membranes the 
correct label 1s Infection 

It is the local practice -o define the small-for- 
dates fetus as having a b rthweight on or below 
the 5th centile for gestational age, and for classi- 
fication purposes otherwise unexplained deaths 
of such babies have beem categorised as due to 
IUGR, as have those of babies with birthweights 
above the 5th centile butin which unequivocally 
retarded, or arrested, intrauterine growth has 
been demonstrated ty serial ultrasound 
measurements. By either of these criteria, a 
baby of defined normal birthweight (22-5 kg) 
may be growth-retarded and, in the absence of 
any other overriding factor, its death should be 
categorized accordingly. although we had no 
such instances during the 4-year period. Ultra- 
sound measurements of the fetus to determine 
gestational age in early pregnancy, and later to 
estimate fetal weight, mzke it possible to detect 
the small-for-dates fetus and follow its further 
growth velocity. Therefo-e, IUGR must now be 
regarded as a detectabl2 condition, and most 
deaths from it as potentially avoidable by careful 
monitoring and appropriate intervention. It was 
for these important reasons that the new primary 
category of IUGR was introduced. Support for 
this decision, and for our choice of the 5th rather 
than the more generallz used 10th centile to 
define IUGR, comes from the survey of peri- 
natal mortality reported by the Northern 
Regional Health Authority Co-ordinating 
Group (1984), in which 35% of ‘antepartum still- 
births’ of normally formed singletons (and 47% 
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when placental abruption was excluded) were of 
fetuses with birthweights below the 5th centile 
derived from local data. Where available 
adequate regional birthweight for gestational 
age date should be used. 

Skilled perinatal pathology, which must 
include arrangements for genetic and 
haematological studies, bacteriological and viro- 
logical investigations, and postmortem radiol- 
ogy, not infrequently provides the key evidence 
for correct classification. It provides the neces- 
sary confirmation to allocate deaths to a separate 
category for Infection, and to distinguish 
between those due to Trauma and to non-trau- 
matic Intrapartum Asphyxia. Because deaths 
attributed to these causes are regarded as poten- 
tially avoidable, but by different means, they 
have their own separate categories in the pro- 
posed classification of TPRW. Evidence from 
intrapartum fetal monitoring is also helpful in 
showing that hypoxia occurred during labour, 
sometimes even in the absence of mechanical 
difficulty, although well before the introduction 
of such monitoring techniques, Bound et al 
(1956) used postmortem evidence alone to 
establish a separate category for these deaths. 

The other new category, Unexpected Intra- 
uterine Death, was introduced to emphasize and 
direct attention to the important problem of 
unexpected fetal deaths without perceived 
cause, instead of including them with other cate- 
gores in the premature unknown/low birth- 
weight and mature unknown/normal birth- 
weight groupings. Although they accounted for 
only 796 of TPRW, these losses are particularly 
tragic since the fetuses are, by definition, 
normally formed and normally grown and the 
pregnancies have apparently been proceeding 
normally. A close study of these deaths, includ- 
ing a search for screening markers to identify 
women at risk in advance, might well make some 
of them avoidable in future. The demonstration 
that large transplacental haemorrhages were 
responsible for three of the five deaths due to 
Other causes suggests the possibility that feto- 
maternal bleeding may have also caused some of 
the unexplained stillbirths. This is a good 
example of how a classification can be used to 
direct attention where it is required. 

There are good reasons for grouping together, 
in a single primary category, all deaths attribut- 
able to Hypertension, in preference to a 
separate category for pre-eclampsia (ie 'tox- 
aemia"), a viewpoint that ıs supported by Giers- 
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son & Patel (1983). Firstly, especially 1n patients 
who book late, it is not always possible to make 
the distinction between pregnancy-induced 
hypertension, pre-existent hypertension and the 
combination of pre-eclampsia superimposed on 
an already established hypertensive state. 
Indeed, because of frequent difficulty in dif- 
ferentiating essential from pregnancy-induced 
hypertension, Baird & Thomson 11969) fol- 
lowed an arbitrary rule to allocate to toxaemia 
cases which high blood pressure early in preg- 
nancy but without other evidence of pre-existing 
hypertensive complications Secondly, similar 
mechanisms almost certainly underlie the pla- 
cental dysfunction or abruption that may result 
in fetal death in any of these conditions, and in 
all of them there is the further risk of neonatal 
immaturity if the severity of the condition 
demands early delivery. Some of tkese deaths 
should probably be regarded as potentially 
avoidable. The use of subcategories for the 
losses attributed to hypertension allows com- 
parison of trends with Baird's surveys, which 
had a separate main category for toxaemia and 
essential hypertension was listed among mater- 
nal diseases. 

With rhesus immunoprophylaxis so well 
established, it may seem surprising that 14 preg- 
nancies were unsuccessful because of Haemo- 
lytic Disease, but this partly reflects the 
hospital’s function as a referral centre for this 
problem. Had the system of classification not 
been extended to include late abortions, three 
such losses following intrauterine death after 
fetal blood transfusion would have been omit- 
ted, illustrating the probability that there may be 
significant under-reporting of ‘rhesus deaths’ in 
some regional and national surveys of perinatal 
mortality. 

The inclusion and classification of 94 late abor- 
tions, accounting for 3090 of TPRW, reveals the 
extent to which very early spontanecus ‘labour’ 
and placental abruption contribute to wastage in 
the latter half of pregnancy. Thus, almost half of 
the late abortions were in the Spontaneous Pre- 
term category, and the frequency of prolonged 
membrane rupture, multiple pregnancy or poss- 
ible cervical incompetence as appazently pre- 
disposing factors suggests where clinical 
attention and research should be directed. Ante- 
partum Haemorrhage was the next most fre- 
quent cause of late abortion and, considering 
only normally formed fetuses, 1t was also second 
only to immatunty following spontaneous 


labour as a cause of TPRW. Placental abruption 
was responsible for almost all these losses, 
including most of the late abortions attributed to 
antepartum haemorrhage; and the further possi- 
bility that small unconfirmed separations of the 
placenta may also predispose to subsequent late 
spontaneous abortion or premature labour is 
suggested by the history of second trimester 
bleeding in one in every four cases in the Spon- 
taneous Preterm category. 

With the continuing development and increas- 
ing use of methods for early prenatal diagnosis, 
it has proved useful to indicate which of the fetal 
abnormalities, leading to perinatal deaths or 
related wastage, should be regarded as having 
been detectable by available standard methods 
in time to permit selective termination of preg- 
nancy. Except when the woman has decided 
against this option or when pregnancy is con- 
tinued in the hope that a malformation will be 
amenable to surgery, each of these detectable 
major fetal abnormalities represents failure of a 
diagnostic procedure, failing to provide it when 
indicated, absence of any acceptable indication 
for it, or too late attendance or referral. In this 
way, the label of detectability will draw attention 
to the need for improved methods and skills 
(e.g. in ultrasonic inspection of the fetus) or for 
greater awareness by doctors and patients of the 
possibilities of specialized prenatal diagnosis. 
The considerable wastage caused by fetal anom- 
alies partly reflects the referral service provided 
at the hospital, and also the well known high 
incidence of neural-tube defects in the West of 
Scotland, although the great majonty of these 
had been detected by mid-pregnancy and the 
patient had opted for therapeutic abortion. To 
highlight both the contribution of fetal abnor- 
malities to pregnancy wastage and the role of 
prenatal diagnosis, a separate audit of all thera- 
peutic abortions for detected anomalies, regard- 
less of the gestational age at termination, was 
considered to be appropriate. 

Eventually it may become feasible to 1ncor- 
porate data on spontaneous abortions occurring 
earlier than 20 weeks gestation, but ascertain- 
ment of these may remain too difficult. In the 
meantime, the results of applying the proposed 
revised and extended classification of TPRW at 
one centre aver 4 years are presented, not for 
statistical or epidemiological purposes, but as a 
contribution to the debate about how best to 
report and classify unsuccessful pregnancies, 


and as a model we hope others may adopt and 
perhaps modify. 

We believe this system to be rather more 
informative, and less dafficult, than the dual 
system used in the Northern Region's survey 
(Northern Regional Health — Authonty 
Co-ordination Group 1984), combining the 
obstetric classification of Baird & Thomson 
(1969) with the pathological classification of 
Bound et al. (1956) as used and regrouped into 
six main categories in the British Perinatal Mor- 
tality Survey of 1958 (Buzler & Bonham 1963). It 
is encouraging that the Northern survey is estab- 
lished as a continuing process without special 
funding, that there has recently been established 
a centralized framework for a national audit in 
Scotland (McIlwaine et al. 1985), and that the 
Glasgow post-perinatal mortality study has also 
been extended nationally (Arneil et al. 1985). 
We hope our system mar be tested on a regional 
basis, the categories used having already been 
adopted in a recent surzey of late abortions in 
the Glasgow obstetric units which is now to be 
extended throughout Scotland. 
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Does father's unemployment put the fetus at risk? 


JEAN GOLDING, PETER THOMAS, TIM PETERS 


Summary. Information concerning 15 037 singleton deliveries in 1970 
showed that among the 3-5% where the male head of the household was 
unemployed there was no significant excess of low birthweight or pre- 
term delivery, once social class had been taken into account. There were 
major differences, however, in maternal health behaviour. In order to 
ascertain whether the health behaviour might be a consequence of the 
unemployment, data were also analysed for the 658 pregnancies in 
women whose husbands, though employed at delivery, were sub- 
sequently unemployed. Almost identical patterns were found, implying 
that the association with health behaviour was not a time-related con- 


sequence of unemployment. 


A study of the possible adverse effects of unem- 
ploymentis particularly pertinent in an age when 
unemployment is a major social problem (Edi- 
torial 1984). It is assumed, not unjustifiably, that 
husband's unemployment may have an adverse 
effect on the outcome of his wife's pregnancy: 
the mechanisms are thought to be a combination 
of poverty together with the social stigma and 
strain associated with failure to hold down or 
obtain a job. In spite of such assumptions, few 
hard scientific data have been produced to show 
whether unemployment of the male head of the 
household is in itself an important risk factor in 
pregnancy (Macfarlane & Cole 1985) Such 
information that exists is indirect showing that 
areas with high unemployment rates have high 
mortality rates (Brennan & Lancashire 1978) 
and, in particular, high rates of perinatal mor- 
tahty in the larger infant (Ashford 1981). It was 
the purpose of the present study to quantify and 
qualify the direct risks involved with paternal 
unemployment in 1970, a time when unemploy- 
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ment was relatively rare (m the 1971 Census, 
only 3-5% of family heads were unemployed). 

It is not easy to see how applicable the results 
are to the 1980s: on the one hand it could be 
argued that the unemployed in 1970 would con- 
sist predominantly of a hard core of the generally 
unemployable amongst whom adverse effects 
would be more apparent, or on the other hand 
that in the 1980s the unemployment problem is 
one which results in more stress. Data from 1970 
exist, however, and it is pertinent to open the 
debate by publishing them. 


Subjects and methods 


For the British Births Survey in 1970, midwives 
were asked to fill in questionnaires on the preg- 
nancy, labour, delivery and early neonatal 
period of all babies born in the week 5th-11th 
April. In the event, over 9896 of births in the 
United Kingdom were included (Chamberlain et 
al. 1975, 1978). 

Among the items collected were the usual 
occupation of the child's father and whether or 
not he was currently employed. Details of the 
occupation were used to derive social class codes 
using the classification published by the Regis- 
trar General of England and Wales (1966). Since 
the nsk of unemployment varies with social 
class, comparisons of the various aspects of preg- 
nancy and delivery between the currently unem- 


ployed and the currently employed have been 
carried out for this study within the social class 
groups. All women living apart from the father 
of the child have been excluded, as have all those 
where the father's usual occupation has either 
not been given or given with inadequate detail. 
In addition, only singleton births have been 
considered. 

The differences which are delineated by such 
analyses may either be directly due to the unem- 
ployment itself or may simply be associated with 
characteristics of families where the father is 
more likely to become unemployed. To eluci- 
date this, advantage was taken of the infor- 
mation available on the 80% of the surviving 
infants who were followed up 5 years later—at 
this time, the employment history of the father 
in the interim was ascertained From these data 
it was possible to 1dentify a group of women 
whose husbands had been employed at the birth 
of the child but who had subsequently become 
unemployed. These women were compared with 
those whose husbands were employed in 1970 
and throughout the next 5 years. Stratification 
according to social class at birth was again 
carried out. 

Assessment of statistical significance is based 
on the summation of the observed and expected 
numbers to have both the characteristic under 
consideration and be unemployed; 2 x 2 tables 
were derived for each social class group, and 
then used to obtain observed and expected 
numbers and sampling variance (C. A. B. Smith 
test; Golding 1979). 

Factors considered in the analysis were 
defined as follows: 


Short mothers. Women of height «159 cm or 
5ft 24in as measured and recorded by the 
midwife. 

Teenage mothers. Less than 20 completed 
years of age on day of delivery. 

Parity. Numbers of previous pregnancies 
resulting in either a livebirth or a stillbirth. 
New Commonwealth immigrant. Women 
originating from Africa, West Indies, India, 
Pakistan or Bangladesh. 

Contraceptive use. Women delivered in April 
1970 were asked whether they had used any 
method of contraception since January 1968. 
Date of last menstrual period (LMP) uncer- 
tain. Women whose date of LMP was declared 
to be unknown or uncertain. In addition, 
those whose dates were clearly not an indica- 
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tion of the date of conception (for example, a 
previous delivery had occurred after the LMP 
or the size of the newborn was incompatible 
with the date). 

Failure to have antenatal care before 28 weeks. 
This was identified from the dates of LMP and 
of the first visit for antenatal care. All 
instances where the LMP was uncertain have 
been omitted. 

Failure to attend classes. These were 'ante- 
natal classes in motherhood’ (1.e. care of the 
baby) and ‘in preparation for labour’ (e.g. 
exercises, relaxation, etc). 

History of bleeding. Any bleeding after the 
last period and before the onset of labour. 
History of hospital admission. Hospitalization 
during the antenatal period (excluding admis- 
sions in labour or false labour). 

Smoked throughout. Women who smoked 
cigarettes before, during and after the 
pregnancy. 

Perinatal death. This included all stillbirths of 
gestation 28 weeks or more and all livebirths 
dying in the first 7 days. 

Low birthweight. Because there was a certain 
amount of digit preference for the mostly 
imperial weights, the cut-off point for low 
birthweight was taken as 2538 g. 

Gestation. This was measured in completed 
weeks from LMP for infants whose mother’s 
LMP was certain. 

Breast-feeding attempted. At any time during 
the first week of life. 


Results 


Husbands unemployed at the birth 


Of the 15 037 pregnancies available for analysis, 
523 (3-596) were associated with paternal unem- 
ployment at the time of delivery. As expected 
from other national data, the proportion unem- 
ployed varied with social class, from 1-6% (41/ 
2593) of social classes I and II, to 2-3% (204/ 
9040) of social class III and 8-2% (278/3404) of 
social classes IV and V. 

Ways in which other sociobiological attributes 
of the mothers varied are shown in Table 1, again 
within social class groups. The proportions of 
short women, teenagers and immigrants from 
the New Commonwealth were no different 
among those with unemployed husbands than 
would be expected from the employed group. 
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Table 1. Proportion of women with various sociobiological attributes according to husband’s employment status 


and social class at delivery 


——————————————————————MMMM————————ÀÀÀ 


I and II 
Maternal socio- 
biological attribute CU CE 


III IV and V Statistical 
~~ significance 
CU CE CU CE P 


—————. eww 9 90999) eee 


Short (height <159 cm) 10/41 664/2529 
(24-496) (26-396) 
Teenager 3/40 | 47/2545 
(7-590) (1-896) 
Parity 0 18/41 960/2554 
(43-996) (37-696) 
Panty 4+ 0/41 72/2554 
(0) ^ (2896) 
New Commonwealth immigrant 4/41 — 37/2553 
(9.896) (1-496) 

Had not used contraceptives 
since Janurary 1968 21/41 987/2540 


(51296) (38 9%) 


(41 6%) (36-496) 


(17-690) (6-490) 


127/203 4780/8805 
(62-696) (54-395) 


84/202 3185/8762 132/276 1376/30009 NS 
(47.896) (44.596) 


17/200 656/8664 42/273 422/3058 NS 


(8595) (76%) (154%) (13-890) 
56/204 3187/8840 75/278 1032/3121 «0-01 
(27 596) (36-196) (27-090) (33-190) 

36/204 568/8840 62/278 339/3121 «0-001 


(22-395) (10-995) 
6/278 100/3124 NS 
(2-296) (3-296) 


5/204 159/8828 
(2-595) (1-896) 


217/277 2070/3114 
(78:3%) (66-590) 


<0-001 


CU, Currently unemployed; CE, currently employed; NS, not statistically significant. 


r 


Women whose husbands were unemployed were 
slightly less likely to be primıparae and consider- 
ably more likely to have had at least four pre- 
vious pregnancies. They were less likely to have 
used contraceptives than women whose hus- 
bands were employed. 

Comparison of the features of the pregnancies 
between the two employment groups (Table 2) 
shows that there were no significant differences 
in the proportion of women whe attended 
mothercraft classes, or who had a history of 
bleeding or hospital admission during preg- 
nancy. There were, however, some major differ- 
ences in maternal behaviour: wives of 
unemployed men were consistently less likely to 
either know accurately the date of tke LMP, to 
attend for antenatal care in the first two trimes- 
ters or to attend classes for preperation for 
labour. They were substantially more likely to 
smoke throughout their pregnancies. 

The strongest association post-partum was 
shown by whether or not the mother attempted 
breast-feeding (Table 3). In contrast, there were 
no statistically significant associations with 
either perinatal death, low birthweight, or pre- 
term delivery. It should, however, be noted that 
numbers are too small for a moderate increase in 
perinatal death to reach statistical siznificance. 
There were 18 perinatal deaths amongst the 
unemployed group in this study, whereas 12-22 
would have been expected from the social class 
distribution (P = 0-1). 


Although there was no significant excess of 
low birthweight among the unemployed, it is 
true that there was an excess among social 
classes IV and V (y? with Yates’ correction = 
3.98; P<0-05). We therefore carried out a 
further analysis on this subgroup using multiple 
regression and taking as the outcome (1) the 
probability of birthweight below 2538 g, and (i1) 
mean birthweight. The results showed no signifi- 
cant differences associated with unemployment, 
after controlling for maternal smoking, age and 


parity. 


Husbands subsequently unemployed 


Since the mest striking differences between the 
unemployed and the employed groups lay in the 
field of maternal behaviour, we thought it impor- 
tant to assess whether this was the result of the 
unemployment itself, or an association with the 
characteristics of parents who were prone to 
unemployment. We have therefore used infor- 
mation collected when the surviving child was 5 
years of age, and compared the group whose 
husbands were employed at the birth of the child 
but subsequently became unemployed, with 
those whose husbands were employed at the 
birth of the study child and remained employed 
for the whole 5 years after the study birth. ` 

As with the group who were unemployed at 
the birth of the child there was a strong social 
class trend in the risk of subsequent unemploy- 


Table 2. History of pregnancy according to husband's employment status and social class at delivery 


I and II 
Pregnancy 
characteristic CU CE 
Did not know date of LMP 
with certainty 10/41 . 347/2552 
(24-496) (13-696) 
Failed to have ANC before 
28 weeks" 4/30 160/2161 
(13-396) (7.496) 


Failed to attend preparation 

for labour classes 27/41 1503/2535 
(65-995) (59-396) 
Failed to attend mothercraft 


classes 22/4] 1588/2534 
(53-796) (62-7906) 

History of bleeding in 
pregnancy 7/41 | 302/2526 
(17.196) (12-096) 
History of hospital admission 7/41 . 453/2544 
(17-196) (17-896) 
Smoked throughout pregnancy 10/40 707/2545 


(25-090) (27-896) 


Paternal unemployment and fetal risk — 7707 
III IV and V Statistical 
significance 
CU. . CB CU CE P 
50/204 1594/8836 96/278 796/3126 <0 001 
(24-596) (18-090) (34-596) (25-590) 
23/151 621/7148 40/174 276/231» «0-001 
(15-290) (8-796) (23-095) (11-996) 
163/202 6357/8784 | 236/275 2566/3106 | «001 
(80.796) (72-496) (85-8956) (82-696) 
151/203 6281/8785 222/274 2446/3115 NS 
(74-496) (71:596) (81-096) (78.596) 
17/201 873/8734 37/272 303/3092 NS 
(8.596) (10-096) (13-6906) (9-896) 
31/204 1752/8817 67/276 | 692/3119 NS 
(15-296) (19-990) (24-396) (22-296) 
108/203 3597/8813 . 178/277 1467/3115 «0-001 


(53-295) (40-896) 


(64-395) (47-196) 


CU, Currently unemployed; CE, currently employed, NS, not statistically significant 


* Cases of known LMP only. 


ment—from 1-996 (36/1877) of social classes I 
and II, to 6-096 (389/6524) of social class III and 
10-7426 (233/2172) of social classes IV and V. 

Comparison of results for unemployment at 
the birth of the child and subsequent unemploy- 
ment reveals a few slight differences in the 
characteristics of the mothers (Table 4). Com- 
pared to their respective base groups, women 
whose husbands were subsequently unemployed 
were more likely to be short and to have been 
teenagers at delivery than those whose husbands 
were unemployed at the birth of the child. In 
other respects they were similar in that both 
groups were more likely to have been parity 4 or 
greater and both were significantly less likely to 
have used contraceptives. 

From Table 5 it is apparent that, allowing for 
social class, the characteristics of pregnancy 
were very similar for those whose husbands were 
unemployed at the time of delivery and those 
who were unemployed later. Both groups show a 
lack of complications of pregnancy such as 
bleeding or hospital admission, but exhibit 
similar significant associations with what is 
usually considered to be adverse health 
behaviour. Interestingly, not only are almost all 
the significance levels of a similar order, but the 


relative risks (observed divided by expected) are 
also very close to one another. 

Table 6, demonstrates that there is a slight 
excess of low birthweight and short gestation 
deliveries whether the father is unemployed at 
the time of delivery, or subsequently The excess 
is not statistically significant and as we have 
already demonstrated, is largely due to the 
increase in smoking 1n these two groups. Finally, 
the groups who were unemployed subsequently 
were also less likely to have attempted breast- 
feeding but the difference was not statistically 
significant. 


Discussion 


It is well documented that the unemployed are 
disadvantaged even when compared with other 
recipients of State benefits such as widows, or 
the sick and disabled. Not only are they excluded 
from long-term supplementary allowances, they 
are less likely to receive additional State allow- 
ances and exceptional-needs grants (Townsend 
1979). Even some families drawing the earnings- 
related supplement have incomes below the pov- 
erty line (Field 1975). 

Perinatal mortality rates have been shown to 
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Table 3. Outcome of pregnancy and initial feeding in infants according to father's employment status and social 


class at delivery 








I and II III IV and V Statistical 
— significance 
Outcome CU CE CU CE CU CE P 
Perinatal death 1/41 33/2552 6/204 175/8836 11/278 82/3126 NS 
(2-496 (1:396) (2-995) (2-090) (4.096) (2-696) 
Birthweight «2538 g 3/41 136/2551 14/204 598/8830 38/278 304/3127 NS 
(7-390^ (5.396) (69906) (6-890) (13-796) (9-796) 
Gestation <37 weeks* 2/3] 77/2205 8/154 361/7242 15/182 147/2330 NS 
(6.595; (3-596) (5-296) (5-098) (8.290) (6-396) 
Breast-feeding attempted 23/4] 1347/2530 67/201 3226/8724 60/274 951/3095 «0-01 
(56.190) (53-296) (33-390) (37.092) (21-9956) (30-796) 





CU, Currently unemployed, CE, currently employed; NS, not statistically significant 


* [nfants with certain gestation only 


Table 4. Observed and expected numbers of women having various sociobiological attributes and husbands 


unemployed either at time of delivery or subsequently 





Currently unemployed 


Maternal attribute 


Subsequently unemployed 





at delivery obs expt — obs/exp obs expt X obs/exp 
Short («159 cm) 226 208-0 1:09 273 244-8  ]-12* 
Teenager 62 54-0 1-15 100 33 17573 
Parity 0 149 179-1 0-83** 222 199-1 1.12 
Parity 4+ 98 47-6 2-06*** 70 47-8  1.46** 
New Commonwealth immigrant 15 13-0 1:15 10 10-8 0-93 
Had not used contraceptives since January 1968 365 313.4 1-16*** 407 362-9  1.12*** 





Significance of difference: * P<0-05; ** F<0-01; *** P«0 001 


TExpected calculated allowing for social class 


vary dramatically with social class ever since 
statistics have been collected (Golding & Butler 
1984). Whether the association is due to increas- 
ing poverty, poor diet, inappropriate actions or 
stress 1s still a moot point. In general though, it is 
assumed that if the husband is unemployed the 
risk to the fetus will increase. It was the aim of 
the present study to test this assumption using 
data collected in the British Births 1970 Survey. 

The data have shown that the main differences 
between pregnancies in women whose husbands 
were unemployed lay in maternal health 
behaviour. By comparing these women with 
those whose husbands were subsequently unem- 
ployed we have been able to show a common 
behaviour pattern. This suggests that maternal 
health behaviour and attitudes may, in some 
respects, be related to the husband’s ability or 
determination to hold down a job. 

It must be emphasized that since the analysis 


took into account social class based on the hus- 
band’s last occupation, we were unable to 
include the important group who had never been 
employed. This section of the population were 
predominantly young teenage parents with 
many concomitant problems associated with 
youth. Nevertheless, it is unlikely that their 
inclusion would substantially alter the results 
presented here. 

Our inability to show any statistically signifi- 
cant immediate association between paternal 
unemployment and perinatal mortality or low 
birthweight 1s not contradicted by secular 
trends. Data published by the Office of Popula- 
tion Censuses and Surveys have shown a 
decreasing perinatal mortality rate and a steady 
low birthweight rate throughout the period 
when unemployment was increasing. This is the 
good news. Neither this study or the national 
Statistics, however, are able to ascertain whether 
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Table 5. Observed and expected numbers of women with given pregnancy characteristics and husbands unem- 
ployed either at time of delivery or subsequently 








Currently unemployed Subsequently unemployed 
Pregnancy characteristic obs expt — obs/exp obs expt — obs/exp 
Did not know date of LMP with certainty 156 1156 1-35*** 151 95.9 p57*** 
Failed to book before 28 weeks 67 377  178*** 72 413  174*** 
Failed to attend preparation for labour classes 426 398-8  1.07** 544 481.0  1.13*** 
Failed to attend mothercraft classes 395 3866 1-02 511 479-0 1-07** 
History of bleeding in pregnancy 61 52-5 1-16 49 60.7 0-81 
History of hospital admission 105 109.3 0-96 127 130.1 0-98 
Smoked throughout pregnancy 296 228-0  1.29*** 357 271-4 1:32*** 





** P« 0-01 *** P<0-001. 
tExpected calculated allowing for social class. 


Table 6. Observed and expected numbers of fathers unemployed, either at delivery or subsequently, having infants 


with various outcomes 











Currently unemployed Subsequently unemployed 
Outcome obs expt — obs/exp obs expt — obs/exp 
Birthweight «2538 g 55 43-9 125 46 39-7 1-16 
Gestation «37 weeks 25 206 1-22 24 18-6 1:18 
Breast-feeding attempted 150 178.2 0-84** 222 241-6 0 92 
** P<0-01. 


tExpected calculated allowing for social class 


there are any adverse effects occurring long after 
the unemployment episode. 

The disturbing feature of this study lies in the 
fact that families who were unemployed were 
more likely to exhibit behaviour that would only 
exacerbate their problems. The most important 
of these must be maternal smoking. Not only is 
smoking dangerous for the unborn child, the 
habit can only increase the financial problems of 
the family, with consequences that include poor 
diet and increased tension. Whether initial 
smoking then results in increased stress or initial 
stress results in increased smoking, the result 
may be an ascending spiral of distress. In such 
circumstances it is perhaps surprising that there 
appeared to be so little obvious adverse effect on 
the fetus. Proposed analyses of the data col- 
lected on the surviving children, however, 
should reveal whether there are more subtle 
adverse long-term associations. 
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Outcome of neonatal intensive care: obstetric 
implications for a regional service 


MICHAEL WATKINMSON, NEIL McINTOSH 


Summary. Data from 634 newborn babies with birthweights «2000 g 
admitted to the South West Thames Regional Neonatal Unit in St 
George's Hospital since its opening in 1980 were analysed. Only 271 
(43%) of the pregnancies were booked there; 200 (32%) of the babies 
were transferred in utero and 162 (26%) after delivery. Weight-specific 
neonatal su-vival rates, calculated after exclusion of lethal abnor- 
malities showed that between 1001 and 1500 g, 79 (96%) of the 82 babies 
transferred 3n utero survived in 1981-1984, compared with only 57 
(79%) of th» 72 postnatal transfers (P<0-02). Under 1000 g, no such 
differences were found, possibly because paediatricians transferred 
only the fiter babies in this weight range. The birth of very-low- 
birthweight babies of short gestation in units unable to provide imme- 
diate resusc tation, adequate stabilization and full neonatal intensive 
care is a major risk factor for increased neonatal mortality. These 
findings support the role of regional perinatal centres as service units for 
antenatal transfer and neonatal intensive care, and as teaching centres. 


The development of regional perinatal centres 
for the care of high-risx fetuses and newborn 
infants in the last decade has increased the 
numbers of babies transferred between units and 
has also created a demard for neonatal intensive 
care which has yet to »e fulfilled. The Short 
Report (House of Commons, Social Services 
Committee 1980) recommended an increase in 
the number of intensive-care cots from the then 
176 to a minimum of 400across the country. Yet, 
according to the Emergency Bed Service: 
London  Paediatric/Perinatal Group Trial 
Report 1983, on 17 days in 1983, no such cots 
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were available in any of the four Thames Health 
Regions. In the South West Thames region, no 
cots were available on 251 days (81%). This is a 
matter of considerable concern, for Sims ef al. 
(1982) reported that the survival of babies need- 
ing intensive care, but who were not admitted to 
their regional unit, was 30% compared with a 
66% survival rate in similar babies for whom a 
cot was available. We know of at least 33 babies 
of gestation between 24 and 40 weeks (median 
30 weeks) from the South West Thames region 
for whom postnatal transfer for intensive care 
was requested in 1983 but who could not be 
accepted at St George’s Hospital. Twenty-eight 
were transferred to centres in each of the three 
other Thames regions. Ten of these babies died, 
and two of the five who were not transferred also 
died. 

If resources are limited, the existing ones 
should be used appropriately, but with neonatal 
care advancing rapidly, many doctors are 
unaware of the potential of very-low-birthweight 
babies to survive Goldenberg ef al. (1982) 
recently reported from Alabama that referring 
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obstetricians tended to be unaware of high sur- 
vival rates 1n very preterm babies, aad so over- 
estimated gestational ages at which 50% and 
90% of preterm babies survived in a regional 
centre. He inferred that these erroneous beliefs 
might adversely influence decisions ta refer to a 
regional centre. Under-referral of viable babies, 
both before and after birth, would result in 
increased perinatal loss. It could also be argued 
that over-referral of obviously non-viable babies 
might block cots needed for those who were 
larger and more viable. 

Thus, within any given region, it is important 
for the regional centre to be aware not only of its 
own capabilities. but also to disseminate that 
knowledge. The referral of babies of very-low- 
birthweight or of reduced gestation can then be 
viewed against a background of fact. One poss- 
ible use of such analysis could be to develop 
regional guidelines for the transfer of sick pre- 
term babies. 


Subjects and methods 


'To understand better the outcome of such trans- 
fers, and to assess the influence of these early 
factors on outcome within the South-West 
Thames region, data from St George's Hospital 
from January 1980 to December 1984 inclusive 
have been analysed with respect to birthweight, 
gestational age and place of birth. A total of 659 
babies weighing «2000 g was admitted to the 
unit in that period; 25 of them (91000 g) had 
lethal congenital abnormalities and have been 
exciuded from the study. The neonatal (28 day) 
mortahty figures were calculated after the exclu- 
sion of these babies, and the data presented refer 
to the remaining 634 normal babies «2000 g who 
were admitted to the unit. Only 271 (43%) were 
booked at St George's Hospital. Of the 156 
babies «1000 g, only 63 (40%) were so booked. 

In this study, gestational age has been based 
upon maternal dates, supported when possible 
by an ultrasound examination or if dates were 
inadequate by ultrasound examination alone. 
Only when neither of these was availzble, was a 
paediatric assessment used. This was so in only 
one baby «1000 g. 

The St George's Hospital neonatal unit 
opened in February 1980 and results from that 
year were worse than subsequent vears. The 
figures and obstetric tables show data from all 5 
years, but the tabulated neonatal analyses 
exclude 1980. 


Statistical analysis of differences was by the 
X! and Fisher’s exact probability tests as 
appropriate. 


Results 
Birthweight 


Figure 1 shóws survival rates for babies grouped 
by birthweight. Neonatal survival of babies 
between 1501 g and 2000 g has been 100% for 
the last 3 years and between 1001 g and 1500 g it 
has been above 90% for the last 2 years. All 
groups show an improvement on 1980, but the 
most marked improvements have been below 
1000 g, especially the 751—1000 g group. Survival 
of babies «5750 g rose to above 80% 1n 1984 after 
running at 30-40% for the previous 3 years. In 
the years 1981-1983, eight (50%) out of 16 
babies between 600g and 750 g survived, the 
smallest being 610 g, whereas all seven babies 
«600 g died. In 1984, however, seven (87-596) of 
the eight babies between 600 g and 750 g sur- 
vived the neonatal pernod, and three of four 
babies «600 g survived, the smallest being 530 g. 


Gestational age 


Figure 2 shows the survival rates for babies 
grouped by gestational age. The improvement 
after 1980 is agam apparent, with slower 
improvements since then. The major changes 
have occurred at <28 weeks. There have been so 
far a total of 16 neonatal survivors at «25 weeks, 
three of whom died in the first half of infancy. 
The most preterm infants to survive were three 
of 24 weeks born ın 1983 and 1984. 


Combination of daía 


If the data for mortality by birthweight «1000 g 
and gestational age for the years 1981-1984 are 
combined, Table 1 shows that survival for babies 
who are both «750 g and £25 weeks ts signifi- 
cantly worse (P«0-025) than for the other 
groups combined. A baby with only one of these 
factors does not appear to be at greater risk, but 
numbers are small. 


The place of birth 


Table 2 shows the neonatal survival rates by 
birthweight groups for babies «2000 g who were 
transferred to St George's Hospital in 1981- 
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Fig. 1. Neonatal survival by birthweight (1980-1984) 
South West Thames Regional Neonatal Unit in St 
George's Hospital. (A—A) 1501-2000 g; (0—0) 
1001-1500 g; (O—O) 751-1000 g; (@—@) «750 g. 


1984. Although the overall rate was marginally 
better for those transferred in utero the differ- 
ence was not significant. This overall figure hides 
marked variations between the different birth- 
weight groups in the ratio of the survival rates for 
babies transferred in utero and those transferred 
postnatally. Under 1000 g, there were no signifi- 
cant differences between the two groups. 
Between 1001g and 1500g, the survival for 
babies transferred after birth was significantly 
worse (P<0-02), but above 1500 g the difference 
was again insignificant. 


Obstetric problems 


Six major obstetric problems (spontaneous pre- 
term labour; pre-eclampsia; antepartum 
haemorrhage, including placental abruption; 
prolonged rupture of the membranes; intra- 
uterine growth retardation; abnormal car- 
diotocograph before labour) which preceded the 
births were recognized and analysed. Although 
many of the 595 mothers, 39 of whom gave birth 
to liveborn twins, had several problems, the 
analysis considered only the single factor 
deemed most important before delivery. Table 3 
shows the distribution of these problems for 
babies booked at St George’s, those transferred 
in utero and those transferred postnatally. There 
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were no significant differences in the propor- 
tions of the problems between these three 
groups, even when analysed in birthweight 
groups of (a) <1000 g, (b) 1001-1500 g and (c) 
1501-2000 g. Eleven babies were included who 
could not readily be grouped as above. Three 
were born normally after 37 completed weeks 
but with birthweights below 2 kg, four babies 
transferred after birth had insufficient data; four 
were born after.labours that were induced: for 
rhesus 1soimmunization in two, for maternal 
breast carcinoma in another and for hyper- 
tension and diabetes in one elderly 
primigravida. 


Postneonatal survival 


It ıs no longer sufficient to offer neonatal sur- 
vival data as a justification for pursuing neonatal 
intensive care. Postneonatal mortality must also 
be considered. Table 4 shows the incidence of 
postneonatal deaths among the same four 
groups of babies «1000 g and lists the causes. 
Three of the eight survivors who were both 
«750g and x25 weeks died, and overall six 
(35-396) of the 17 survivors «750 g succumbed, 
but there was also a 12% late mortality rate in 
the babies born >25 weeks and between 751 and 
1000 g. 
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Fig. 2. Neonatal survival by gestational age (1980- 
1984) South West Thames Regional Neonatal Unit in 
St George's Hospital. (A—A) 30-35 weeks; (0—0) 
28-29 weeks; (O—O) 26-27 weeks; (@—@) «25 
weeks 
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Table 1. Neonatal survival of 131 infants «1000 gonSt 

George's Hospital neonatal unit, 1981-1984 

eee 
Birthweight (g) 








Gestation 

(weeks) 751-1000 750 
>25 57/84 (68%) 9/13 (69%) 
<25 8/13 (62%) 8/21* (38%) 





"P«0 025 vs other groups combined (y? = 5-64) 


Discussion 


Chiswick (1982) has suggested that 'studies that 
have pointed to better survival rates of babies 
transferred antenatally than of those transferred 
after birth are. .oflittle value—because babies 
selected for neonatal transfer are generally more 
ill’. Our data do not show a significantly different 
overall survival rate for postnatal transfers. Part 
of the reason for this may be the high neonatal 
survival rate of those babies «1000 g who were 
transferred postnatally. It may be that, in this 
weight range and especially below 750 g, 
paediatricians referred only the less ill babies 
(whom they considered to have a chance of sur- 
vival), whereas between 1001 and 1500 g ıt was 
indeed the illest babies who were transferred, 
and in this study, ıt was only this latter group that 
had a significantly poorer outcome for postnatal 
transfers. Statements about better outcome for 
babies transferred in utero should include 
weight-specific data. 

Analysis of the obstetric data showed that this 
difference in mortality could not be attributed to 
a difference in the frequency of the compli- 
cations of pregnancy between the women 


Table 2. Neonatal survival by place of birth and birthwei 


Hospital, 1981-1984 


delivered within and outside St George's. Thus 
the only difference in treatment between babies 
born within and outside St George's Hospital 
was in the delivery, resuscitation and early sta- 
bilization, for once on the St George's unit the 
babies were treated in an identical fashion. This 
implies that the critical time for these very-low- 
birthweight babies is during the immediate pen- 
partum period. 

An American study showed that those district 
hospitals regularly visited by staff from the 
regional perinatal centre in an outreach teaching 
programme monitored their sick preterm infants 
more frequently before the arrival of the 
regional neonatal transport team than those hos- 
pitals not participating in the programme 
(Lazzara et al. 1982). Babies «1700 g from the 
units involved in such outreach programmes 
were better stabilized and had fewer subependy- 
mal and  intra-ventricular haemorrhages. 
Levene et al. (1982) also reported being outborn 
as a risk factor for intraventricular haemor- 
rhage. There therefore seem to be good grounds 
for developing and expanding the present con- 
tacts that exist between district hospitals and 
regional units within the South-West Thames 
and in other regions in the UK. Such pro- 
grammes should be aimed at training staff in 
neonatal resuscitation and early stabilization of 
temperature, pulse, blood pressure, perfusion, 
blood gases and plasma biochemistry. 

This communication has concentrated on the 
outcome of babies with a birthweight «1000 g. 
Self-audit within district hospitals is important to 
establish the birthweight and gestation at which 
the district hospital achieves neonatal mortality 
and morbidity rates comparable to those in a 
regional centre. It would then be possible to 


ght for 363 babies «2000 g transferred to St George's 


ee een 


Postnatal 
transfers (P) 





Birthweight (g) n % survival 
z75() 11 81-8 
751-1000 30 66 7 
1001-1500 72 79-2 
1501-2000 50 96-0 
All 163 82.2 





Antenatal 

transfers (A) Ratio of 
survival 

n % survival (P/A) 
12 50 0 1:64.1 
39 66-7 1-00: 1 
82 96-3 0-82: 1* 
67 106 0 0-96 .1 
200 89-0 092:1 


nn ee 


y2= 5-5, P<0 02. 
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Table 3. Summary of obste-ric problems by place of birth and type of transfer 1980-1984 


x 1000 g (n = 157) 
Preterm labour 
Pre-eclampsia 
Antepartum haemorrhage 
Prolonged rupture of membranes 
Abnormal cardiotocogreph 
Others 


Totals 


1001 g-1500 g (n = 181) 
Preterm labour 
Pre-eclampsia 
Antepartum haemorrhase 
Prolonged rupture of membranes 
Abnormal] cardiotocogreph 
Intrauterine growth retardation 
Other 


Totals 


1501 g—2000 g (n = 257) 
Preterm labour 
Pre-eclampsia 
Antepartum haemorrhaze 
Prolonged rupture of membranes 
Abnormal cardiotocograph 
Intrauterine growth reterdation 
Others 


Totals 


<1000 g: x? = 12-6, d.f. =10, P>0-1. 
1001 g-1500 g: x? = 21-0, c f. = 12, P>0-05 
1501 g-2000 g: x? = 11:9, cf = 12, P>0-1 


have guidelines about the advisability of trans- 
ferring high-risk mothers or their very small 
babies. 

There are two possibE approaches to the defi- 
ciencies in early stabilization and resuscitation. 
One is to increase staffing and facilities at a 
district level. The other 1s to encourage ante- 
natal transfer. 

Wood et al. (1984) have recently argued that 
‘better provision and training of district staff in 
immediate care at birtan would probably be of 
more benefit in Wessex than the setting up of a 
regional neonatal unit specialising in advanced 
neonatal intensive care.’ These authors beg the 
question of who is to train the staff. It is appro- 
priate that the needs of each region be met indi- 
vidually, but we would argue that in general the 


In-utero Post-natal 
Booked transfer transfer 

23 25 35 
12 11 6 
10 8 7 
4 8 3 
2 2 0 
0 0 1 
51 54 52 
27 26 35 
12 9 6 
15 12 7 
11 9 1 

1 1 L x 
5 0 0 
1 1 1 
72 58 51 
57 21 25 
26 11 10 
14 12 7 
25 17 7 
1 0 0 
13 2 2 
4 1 2 
140 64 53 


place where district staff might encounter suffi- 
cient numbers of small babies would be at a 
regional centre. Furthermore outreach pro- 
grammes from a regional centre are one way in 
which standards of training can be maintained 
and improved. It has been the theme of this 
paper that early resuscitation and stabilization of 
sick preterm (and term) babies 1s of crucial 
importance to neonatal outcome. There is evi- 
dence that doctors' expectations may be too low 
when considering the potential of very-low- 
birthweight babies (Goldenberg et al. 1982). 
Regional centres should modify this opinion to 
achieve more appropriate expectations and care 
for such babies. Thus, if the approach to improv- 
ing current practices in resuscitation and early 
stabilization at distnct hospitals is to be by 
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Table 4. Late deaths in neonatal survivors «1000 g (1981-1984) 





Birthweight (g) 





Gestation 
(weeks) 751-1000 z750 Causes 
5 Bronchopulmonary dysplasia 
4 Sudden infant death syndrome 
>25 7/57 A 1 Necrotizing enterocolitis 
£25 0/8 3/8 1 Intussusception 


1 Sub-acute bacterial endocarditis 
1 Septicaemia 


EERE Ss SSS SSS 


increasing staff and resources at that level, the 
regional perinatal centre still retains a vital role 
in training and education. Indeed, it is hard to 
see how else the stated aims of Wood et al. 
(1984) can be achieved. 

There is evidence to support antenatal trans- 
fer to a regional perinatal centre as a manoeuvre 
to improve neonatal survival (Lobb et al. 1983; 
Blake et al. 1979). However, increasing numbers 
of antenatal transfers present at least two prob- 
lems. First, they impose a considerable work- 
load on the obstetricians and midwives in the 
regional perinatal unit. They may also cause 
problems of bed occupancy on the antenatal 
wards, particularly if some women are reluctant 
to return to the referring unit once the threat of 
preterm labour has receded. Secondly, a neo- 
natal intensive care cot must be held open for the 
baby of a transferred woman who may give birth 
within a day or so. In 1980-1981 at St George's 
Hospital, the mean delay between antenatal 
transfer and delivery was 8:6 days (McIntosh & 
Bone 1984). Whilst intensive care cots are not 
necessarily held open for the babies throughout 
this antenatal stay, the cots are nevertheless 
blocked for at least part of that time, and 
requests for postnatal transfer may have to be 
declined. 

Thus, if there is to be a trend towards ante- 
natal transfer, which 1s already occurring in the 
South West Thames region, there must be a 
concomitant provision of extra neonatal inten- 
sive care cots in the regional unit. The present 
provision of such cots is inadequate in the four 
Thames regions. Within the South West Thames 
region, the situation is such that already the 
regional unit had to decline requests for postna- 
tal transfers on 80% of days according to the 
Emergency Bed Service: London Paediatric/ 
Perinatal group Trial Report 1983. With increas- 


ing numbers of antenatal transfers this unaccep- 
table situation will deteriorate until more cots 
become available. 
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Analysis of impedance cardiography longitudinally 


applied in pregnancy 


P. DAVIES, R. I. FRANCIS, M. F. DOCKER, J. M. WATT, J. SELWYN 


CRAWFORD 


Summary. Data gathered during a longitudinal study of cardiac output 
throughout pregnancy, measured by application of impedance car- 
diograpliy, have been reassessed in respect to individual items of 
measurement. Examination of the pattern of change in these values did 
not reveal any flaw in the proposition that impedance cardiography, 
with the invocation of the Kubicek equation, can confidently be applied 


in such a study. 


Some years ago (Atkins et al. 19814) we pre- 
sented the results of a study of changes in cardio- 
vascular dynamics relating to the period before, 
dunng and after pregnancy. Our observations 
led to results which in some particulars ran coun- 
ter to established teaching. Most notable was the 
finding that stroke volume and cardiac output, 
having increased from their pre-pregnancy 
levels to reach a maximum value at about 12 
weeks gestation, remained at approximately 
those levels for a further 8 weeks and thereafter 
gradually fell, so that by term they were below 
their pre-pregnancy values, which were regained 
only 3-6 months postpartum. The patterns of 
change were the same irrespective of the pos- 
ition of the woman at each study period (Atkins 
et al. 19815). 

The techniques used in that study included the 
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application of impedance cardiography, accord- 
ing to the method introduced by Kubicek et al. 
(1974). This method of assessing stroke volume 
and cardiac output has been found to provide 
results comparable to those attained by appli- 
cation of other established techniques in a vari- 
ety of situations (Muzi et al. 1985), including that 
of pregnancy (Secker et al. 1979; Milsom et al. 
1983a). However, scepticism has been expressed 
(Milsom et al. 19835) about the use of this 
method in longitudinal studies in pregnancy, 
because of the possibility that some of the phys- 
iological changes characteristic of pregnancy 
influence the output of the cardiograph in a so 
far unidentified manner. 

It seems unlikely that the anatomical changes 
in the contour of the thoracic cage relating to 
pregnancy could lead to such a distortion. A 
significant increase in stroke volume and cardiac 
output was identified during the first 12 weeks 
gestation, before such anatomical changes 
become marked, and the contrast between pre- 
pregnancy and postpartum values was sustained 
for several weeks after delivery. If there is 
indeed a fallacy inherent in the attempt to apply 
asimple analysis of impedance cardiography to a 
longitudinal study in pregnancy, it 1s likely to be 
elsewhere. In an attempt to identify such a fal- 
lacy we have re-examined our accumulation of 
the component measurements from which the 
values of stroke volume (and hence of cardiac 
output) were derived. 
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The value of stroke volume (SV) was derived 
from the Kubicek equation: 


SV = >} T (dZ/dt),... 


where p is the resistivity of the blood; L is the 
distance between the inner two Mylar strip elec- 
trodes applied to the subject; Z, is the mean 
impedance between these two electrodes; T 1s 
the ventricular ejection time; and (dZ/dt),.., 1s 
the minimum value of the first time derivative of 
AZ (which is the impedance change throughout 
the cardiac cycle). 

The value of the resistivity of blood was 
derived from knowledge of the haematocrit 
(assessed at each study session) by application of 
the established equation (Mohopatra & Hill 
1975). The pattern of change in hzematocnt 
recorded by us (Atkins et al. 1981a) conformed 
to that which ıs generally accepted and needs no 
further comment. 

There were 29 subjects in the original study. 
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Fig. 1. Mean values of the distance between the inner 
electrodes as measured in 25 subjects, lying in the left 
tilt position, at various times during pregnancy and 
postpartum. 
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Fig. 2. Mean values of the mean impedances as deter- 
mined in the subjects referred to in Fig. 1 


However, two of these pregnancies ended in 
spontaneous abortion and the basic data relating 
to two others have been mislaid. Thus this com- 
munication relates to 25 subjects, each of whom 
had a normal pregnancy although, two patients 
developed mild gestational hypertension late in 
the final trimester. 

The individual values of L, T, Z, and dZ/dt 
obtained from these 25 subjects, whilst they 
were in the left tilt position, at intervals from 8 
weeks gestation to 6 weeks postpartum were 
examined and the mean values relating to each 
time period assessed. 


Results 


Graphs of the mean values are shown in Figs 1 to 
4. As a brief indicator of the variability of the 
longitudinal changes typically observed, Table 1 
shows the mean and SD of the differences 
between each subject's 8 week and 36 week 
values. The same statistics are also given for the 
differences between the 8 weeks pregnant and 
the 6 weeks postnatal values, together with the 
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Fig. 3. Mean values of the derivative dZ/dt as deter- 
mined in the subjects referred to in Fig 1 
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Fig. 4. Mean values of ventricular ejection time as 
determined in the subjects referred to in Fig 1 
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Table 1. Means and standard deviation of values d, and d;, with the number of available observations and the level 
of statistical significance, where relevant, at which the mean change is different from zero 
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L Zo dZ/dt VET 
CV, CV, CV, CV, 
15% 10-3% 21-6% 5.396 
d, d; d, d, d, d, d, d, 
Mean 0-58 ~1-14 3-71 ~0-02 1-21 0-40 0-049  —0-005 
SD 2-24 2-18 2-59 3-28 0-57 0 46 0 028 0-024 
n 20 23 20 23 20 23 20 23 
Ret P<0-02  P«0-001 - P«0-001  P«0-001  P«0-001 - 





CV;, Percentage coefficient of vanation of the 8 week value; d,, difference between the 8 week value and the 36 
week value; d;, difference between the 8 week value and the 6 week postpartum value; VET, ventricular ejection 


time 


statistical significance of the observed mean 
difference as assessed by r-tests. 

As measures of the subject to subject varia- 
tion the percentage coefficient of variation (100 
x SD/mean) is also quoted for the 8 week value 
of each variable. 

Generally it can be seen that most of the com- 
ponent variables showed statistically significant 
changes from 8 to 36 wzeks as did their deriva- 
tives—stroke volume and cardiac output. 

(1) L (Fig. 1). The mean value of the distance 
between the inner electrodes (which was itself 
the mean of the distance as measured at the front 
and the back of the subyz2ct) fell by just over 1 cm 
from 8 weeks to 20 weeks, then rose steadily but 
by a small amount throughout the remainder of 
pregnancy. The mean value at 38 weeks was 
0-896 higher than that at 8 weeks. 

(1) Z, (Fig. 2). The mean value of the mean 
impedances at 38 weeks was 8-4% lower than 
that derived from measurements made at 8 
weeks. 

(ux) dZ/dt (Fig 3). The mean value of this derv- 
ative at 38 weeks was 36-5% lower than that 
obtained at 8 weeks. 

(iv) T (Fig. 4). The mean value of the ventricu- 
lar ejection time at 38 weeks represented a 
reduction by 19-096 from that assessed at 8 
weeks. 


Discussion 

In our search for changes in body structure 
which might have negated the value of a simplis- 
tic interpretation of impedance cardiography as 


a method of measuring the progressive changes 
in stroke volume and cardiac output throughout 


pregnancy, we are of the opinion, for reasons 
stated earlier, that simple changes in the ana- 
tomical configuration of the thorax is not such a 
factor, and that changes 1n, for example, pulmo- 
nary perfusion, cardiac orientation or the level 
of the diaphragm would be required, these being 
beyond interpretation by the Kubicek equation. 
The progressive changes in haematocrit were 
assessed at each study session and incorporated 
in the equation. 

We cannot explain the observed pattern of 
change in L; possibly it reflects changes in the 
relaxed position which pregnant women find to 
be most comfortable. In any case, the variations 
of the value of L were much too small to account 
for a significant part of the observed changes in 
stroke volume, the mean value of which in our 
series had, by 38 weeks, fallen by 38-796 from 
the mean value at 8 weeks. 

Burg et al. (1974) investigated pregnancy- 
related changes in left ventricular ejection time 
(LVET) by measuring systolic time intervals. 
They reported that at an undefined time in the 
final trimester LVET was 6 9% lower than it had 
been at some undefined time in the first trimes- 
ter, and 8:396 lower than the pre-pregnancy 
value. Although the reduction 1s smaller than is 
that of T from 8 to 38 weeks in our series, the 
direction of change 1s the same. Ueland et al 
(1969) and Rubler et al. (1977) observed a 
similar trend, which was not statistically signifi- 
cant, in subjects studied in the left lateral pos- 
ition. However, Katz et al. (1978), who like 
Rubler et al. (1977) used a non-invasive tech- 
nique, did not derive confirmatory results from 
their study. 

Finally we have to consider the possibility that 
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pregnancy-associated changes in the tissue fluid 
and electrolyte content, concentration and dis- 
tribution influence the output of the cardio- 
graph. The results of the analyses presented here 
reveal that there ıs a change in the mean imped- 
ance (Z.,), albeit a rather small one, which might 
reflect alterations in the constituents af the chest 
wall. However, the direction of change between 
the eighth and 38th week (a fall in Z,) is such that 
had an assumption been made that there was no 
change, and the value found at 8 weeks been 
applied in the Kubicek equation from which the 
stroke volume at 38 weeks was derived, the 
reduction in stroke volume so calculated would 
have appeared to have been even greater than 
we reported. 

In summary, we have been able to discover no 
evidence to suggest that the application of the 
Kubicek interpretation of impedance cardiogra- 
phy in the measurement of progressive changes 
in stroke volume throughout pregnancy is intrin- 
sically flawed. We re-iterate our hope {Atkins ef 
al 1981a) that other investigators, applying an 
alternative non-invasive technique of measure- 
ment, will help to establish whether or not our 
original conclusions are correct 
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The measurement of cardiac output by electrical 
impedance plethysmography in pregnancy. Are the 


assumptions valid? 


M. DE SWIET, D. G. TALBERT 


Summary. The assumptions of the Kubicek technique for measurement 
of cardiac output by detection of changes in the chest wall electrical 
impedance have been re-examined. The fall in cardiac output in the 
latter half of pregnancy which Crawford’s group calculated using the 
Kubicek technique can be almost entirely accounted for by a fall in the 
term dZ/dT of the Kubicek equation, as pregnancy progress. One key 
assumption of the Kubicek technique is a constant ejection flow rate 
equal to the initial flow as the pulmonary valve opens, which is multi- 
plied by the estimated ejection time to obtain stroke volume. Initial flow 
rate is represented by the term dZ/dT in the Kubicek equation. 
Although this assumption has been shown to give a reasonable correla- 
tion with other techniques for measurement of cardiac output in the 
non-pregnant state, this may not be so for longitudinal studies in preg- 
nancy because of the changes in lung mechanics and in the circulation 
which occur in this state. Crawford's data emphasizes the necessity for 


validating the Kubicek technique very critically during pregnancy. 


Non-invasive measurements of cardiac output 
are badly needed and in particular for preg- 
nancy. Dr Selwyn Crawford and his colleagues 
have studied the electrical impedance 
plethysmography technique in pregnancy for 
several years and report their latest findings in 
this issue of the Journal (p. 717). Using this 
technique (Atkins et al. 1981) cardiac ouput 
appears to rise by approximately 2596 reaching a 
plateau at 12-20 weeks of pregnancy, but then 
falls to non-pregnant levels by the end of preg- 
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nancy, even when measured with patients in the 
left lateral position. Although small, and usually 
statistically non-significant, falls in cardiac out- 
put at the end of pregnancy have been reported 
previously (Metcalfe & Ueland 1974), a fall to 
below non-pregnant levels at the end of preg- 
nancy would have profound biological signifi- 
cance. The blood flow to the uterus alone is 500- 
700 ml/min (de Swiet 1980), about 15% of the 
cardiac output as determined by Crawford's 
group (Atkins ef al. 1981). Since the a-v O; 
difference decreases 1n pregnancy (Bader et al 
1955) other organs such as the kidney and gas- 
tro-intestinal tract that do extra work and there- 
fore require extra oxygen must need an 
increased blood flow. If Crawford's findings 
(Davies et al. 1986) are correct, the remainder of 
the tissues would have to receive a blood flow 
reduced by perhaps 30% to allow such an 


increase in blood flow elsewhere in the presence | 


of an overall decrease in cardiac output: It 1s 
TE d 


3 TM 


* 
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therefore essential to examine very carefully the 
assumptions in the Kubicek equations relating 
changes in electrica] resistance of the thorax to 
cardiac output. In particular, are these assump- 
tions likely to be valid throughout pregnancy? 


Fundamental physical principles 


The Kubicek technique depends on the 
measurement of right ventricular output as 
detected by the change in electrical resistance 
associated with the ejection of blood into the 
pulmonary bed (Kubicek et al. 1966). Electrical 
resistance was measured in a vertica! direction 
from top to bottom of the thorax (Fig. 18). An 
electrical current generator (I) caused an inter- 
rogating current to enter and leave the body 
through the outer electrodes (E1 and E2). The 
resistance to the flow of this current was 
measured in terms of the resulting voltage (V) 
detected above and below the thorax by the 
inner pair of electrodes (E3 and E4). (This 
avoids errors due to variation in skin contact 
resistance). For most of tbe distance between 
the pairs of electrodes, the rib-cage may be con- 
sidered to form a fairly rigid container (Fig. 1b) 
surrounding a central core of solid or fluid filled 
incompressible tissue, together with two 
columns of partially air filled tissue (cross- 
section Fig. 1c). The resistance to the flow of 
electricity through the incompressible compo- 
nent will be virtually constant through each car- 
diac cycle. Its resistance to electrical flow will be 





(a) 


similar to, though generally greater than, that of 
blood. 

Each lung may be considered to consist of a 
three dimensional network of electrically con- 
ducting sheets and filaments surrounding non- 
conducting air filled cavities (Fig. 1c). The elec- 
trical resistance of the lung ‘sponge’ will vary as 
non-conducting air is displaced by conducting 
blood injected into and flowing out of it during 
each cardiac cycle. While the resistance of the 
tissue component will hardly change during a 
cardiac cycle that of the blood capillary compo- 
nent will vary with the volume of blood 
contained. 

If a fixed quantity of blood could be injected 
into the pulmonary vascular bed and prevented 
from escaping, an increase in electrical current 
should occur corresponding to the proportional 
increase in conductive blood in relation to the 
existing non-variable conductive material 
between the electrodes 1n the thoracic cavity. 
This forms the basis of the first section of the 
calculation. 

Unfortunately, blood flows out of the vascular 
bed immediately the pressure rises and stroke 
volume has to be estimated by extrapolation of 
initial flow. This forms the second section of the 
calculation. 


Relation between change in electrical 
impedance and lung blood volume 

Kubicek et al. (1966) give the resistivity of blood 
(p) as 150 &.cm. This means that a 1-cm cube of 





(b) (c) 


Fig. 1. (a) An interrogating current (I) between electrodes E1 and E2 causes a voltage (V) to 
appear between electrodes E3 and E4 which varies with the electrical impedance of the tissue 
between them. (b) In the model, the body tissues above and below the lungs are represented by the 
upper and lower ends of the cylinder cross-section A m? and length L m. (c) Cross-section of thorax 
to show highly conducting central core (heart and great vessels) and variable lower conducting 


periphery (air and blood filled lungs). 
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blood would offer a resistance of 150 Q to flow of 
electricity from one face to an opposite face. If 
two such cubes were placed end to end, the 
combined resistance would be 300 Q. On the 
other band, if they were placed side by side so 
that two paths were available for conduction, the 
combined effect would be 75 92: i.e. resistance of 
a solid is proportional to path length and inver- 
sely proportional to cross-sectional area. 

We will take as a model of the thorax a cylin- 
der of length L (between the electrodes) and 
cross-sectional area (A) (Fig. 1b). Its height (L) 
is the distance between the voltage sensing elec- 
trodes, and its cross-sectional area (A) is equal 
to that of that of the body section at the lower 
voltage sensing electrode (E4). The top and bot- 
tom surfaces of the cylinder are assumed to be 
highly conducting representing the absence of 
non-conductive air above and below the lungs. 
Initially, consider the cylinder to be completely 
filled with blood. The resistance from top to 
bottom would then be 


Z-pxL/A...e21 


However, it is not a uniformly filled cylinder, 
some is tissue, some is blood and some is air. We 
will assume the tissue resistance does not change 
during a cardiac cycle. Then, although the 
resistivity of the tissue component may differ 
from that of blood, we may consider tissue to be 
electrically equivalent to a fixed quantity of 
blood. 

The resistivity of the lung ‘sponge’ will depend 
on the proportion of blood and blood equivalent 
in each cubic cm. Let this be n%. Then average 
lung resistivity is p X 100/n i.e. if all air were 
expelled (n=100), it would offer the same resis- 
tance as blood. It is more convenient to express 
this in terms of the mean % conductive material 
in the whole thoracic contents which we will call 
N96, and treat as if it were blood. We may now 
express the total resistance between inner elec- 
trodes (Kubicek's Zo) as 
sii pxLx100 

Zo = AXN ... €22 
Now total thoracic cylinder volume is LX A and 
N% of this ıs equivalent to blood, so 


Thoracic equivalent blood volume-L x A x N/100 
Now when extra blood is injected, N will change 


in the ratio of the stroke volume to total thoracic 
equivalent blood volume. 


Let stroke volume be dV and the resulting 
change of thoracic resistance be dZ 


dV 100 











Then dZ-ZX-^- x AXN . e2:3 
Zo 
But from e2-2 ARN pXL . e2-4 
Substituting 
dV xX Zo 

dZ-Zgyx LxpxL e2:5 

Or 
L? 
dV xdz . e2:6 


the well known Kubicek relation. 

Thus compensation for air volume is built into 
the Zo term (mean resistance between E3 and 
E4) and so variation of functional residual 
capacity with shape, position, etc., should not 
affect the result in so far as contained air is 
concerned. Kubicek does specify, however, that 
measurements were made while the subjects 
held their breath (Kubicek et al. 1966), and this 
was presumably to increase the accuracy of 
measurement of ejection time which is a key 
factor in estimating dZ. 


Estimation of dZ by extrapolation of initial 
flow 


In the above, theoretical static comparison was 
made before and after displacing dV of non- 
conducting air by conducting blood. In the real 
situation, since blood is leaving the lungs and 
entering the left atrium during systole, dZ can 
not be directly measured. Kubicek overcame 
this by assuming a constant ejection flow rate 
equal to the initial flow as the pulmonary valve 
opens and multiplying this by an estimated ejec- 
tion time. Originally, he drew a tangent to the 
dZ-time curve at the start of ejection (Kubicek ef 
al. 1966). Initially the mse of pressure in the 
pulmonary bed will be small and hence the 
increased resistance to blood flowing into the 
lung and flow out of the lung will not have 
started. He measured the height of this tangent 
when the pulmonary valve phono signal indi- 
cated end of systole (delta Z, T, in Fig. 2b and 
Fig. 2d). This represents the volume that would 
result if the initial flow rate were maintained for 
the full ejection time (Fig. 2c). Later, Kubicek et 
al. (1974) realized that closing time information 
1s contained in the slope of the dZ curve, and 


724 M.de Swiet & D. G. Talbert 


(a) 
(b) 
Assumed 
(c) flow 
pattern 
Measured . 
change in 
(d) thoracic 


elec imp. (96) 


(e) 








Fig. 2. Diagrammatic representation of polygraph tracing and other variables involved in the 
calculation of stroke volume by alterations in thoracic impedance (see text, adapted from 


Kubicek et al. 1966). 


used this instead of the phono signal. A signal 
giving the rate of change of resistance was gener- 
ated electronically and is represented by Fig. 2e. 
The magnitude of the upwards peak DZ, (Fig. 
2e) represents the highest slope of the delta Z 
curve. The following downwards peak marked 
the time when reverse flow back into the heart is 
arrested by valve closure T;. T; will always be 
shorter than T;, since T; is measured <o the last 
vibration of the last valve to shut, and T; to the 
first sign of flow arrest by the first of the pair. 
Stroke volume was then assessed as DZ xT. 


Discussion 

Clearly the assumption of constant flow is only 
an approximation since the valves would not 
close unless flow reduced to zero at the end of 
systole. Flow rate at any instant during systole 
will depend both on the pressure difference 
between ventricle and vascular bed available to 
drive the blood and on the capacity of the vas- 
culature to receive it. For instance, if the lung 
vascular bed were very elastic and of large 
capacity, a constant driving pressure could exist 


and a fairly constant flow take place. The tan- 
gent approximation might then be justified. If 
the bed were less elastic, the stroke volume 
could not be accommodated by distension and 
the initial flow will be reduced by the increasing 
pressure required to distribute the bolus. The 
non-linear elasticity of vascular walls (Damask 
1978) will enhance this difference. Yet the initial 
dZ/dT will not be altered since it occurs at mini- 
mum distension. The initial displacement of air 
may also be 1ncreased by pulmonary compres- 
sion due to transient distension of the aorta by 
left ventricular ejection. This component, 
though probably small, will add to the slope of 
dZ/dT in a manner that depends on the elasticity 
of the aortic walls. Kubicek et al. (1974) consider 
the difficulties of dZ measurement with grossly 
abnormal curves related to cardiac anomalies 
but do not appear to deal with lung vascular 
factors. 

Any other factor, for instance the increase in 
total blood volume of pregnancy, which might 
change the hydrodynamic properties of the lung 
vasculature, could produce similar changes in 
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the values of dZ registered for a given stroke 
volume. 

Serial comparison of cardiac stroke volume by 
change in thoracic electrical impedance is only 
valid if any variation of the ejection flow-time 
profile during the period is known and compen- 
sated for. The term dZ/dTXT in the expression 
was found empirically to provide a relation 
between impedance change and stroke volume 
as assessed by independent techniques, such as 
dye dilution (Kubicek et al. 1966). If the time 
course of ejection of blood from the right ventri- 
cle were nearly a square wave (Fig. 2c), and if 
blood were not continually leaving the lungs to 
enter the left atrium, this function would indeed 
describe the change of electrical resistance due 
to the ejection of blood into the lungs, and there- 
fore stroke volume, accurately. But, as dis- 
cussed above, these assumptions are not true; 
moreover, it is likely that flow/time profile and 
lung drainage will vary during pregnancy, par- 
ticularly in view of the 19% reduction in ven- 
tricular ejection time at 38 weeks, compared to 
that at8 weeks. During pregnancy, the ribs splay 
outwards (Thomson & Cohen 1938) and more 
than compensate for the elevation of the dia- 
phragm by the expanding uterus. The lungs are 
thus changing shape towards the end of preg- 
nancy, and a change of vascular resistance and 
capacitance 1s to be expected on these grounds 
alone. 

The peripheral resistance is reduced in preg- 
nancy (Bader et al. 1955), at least in part due to 
the action of prostanoids such as prostacylin 
(Lewis et al. 1980; Goodman et al. 1982), and 
these agents also affect pulmonary vascular 
resistance (Higenbottam et al. 1984). Changes in 
pulmonary vascular resistance may also be 
caused by the reduction in residual lung volume 
(Knuttgen & Emerson 1974) in pregnancy. 
During general anaesthesia there is also a fall in 
functional residual capacity. When Milsom et al. 
(1983) compared impedance and dye dilution 
techniques at caesarean section, the results were 
similar antepartum in a series of epidural 
patients, but differed markedly in a general 
anaesthesia series. This would be consistent with 
a change of flow variables during systole caused 
by low functional residual capacity. 

Changes in haematocrit will affect blood vis- 
cosity. Alterations in blood viscosity, total blood 
volume, pulmonary vascular resistance and 
heart rate, all of which occur in pregnancy, will 


all affect the time course of ejection of blood 
from the right ventricle. 

These alterations, rather than a change in car- 
diac output, may well account for a large propor- 
tion of the change in the dZ/dT term observed by 
Davies et al. (1986). Inspection of the data indi- 
cate that it is the marked fall in the term dZ/dT 
which accounts for the majority of the perceived 
fall in cardiac output. 

If the Kubicek equation is to be used to com- 
pare stroke volumes in late pregnancy, it must be 
shown that the term dZ/dT XT describes stroke 
volume sufficiently accurately in the physiologi- 
cal and pathological situations in which it is used. 
This will require supplementary measures, per- 
haps by ultrasonic range gated Doppler. Such 
measurements will be complex and difficult, but 
if achieved, would not only resolve this problem 
but open the way for use of the impedance tech- 
nique to studying non-invasively fundamental 
changes of far reaching importance in the pul- 
monary circulation in pregnancy and ın other 
conditions. 
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Pregnancy in Jamaican women with homozygous sickle 
cell disease. Fetal and maternal outcome 


D. PODDAR, G. H. MAUDE, M. J. PLANT, H. SCORER, G. R. SERJEANT 


Summary. The outcome of 664 pregnancies in 297 Jamaican women 
with homozygous sickle cell (SS) disease over the period 1959-1984 was 
reviewed. Overall, the spontaneous abortion rate was 118 per 1000 
pregnancies, the stillbirth rate 128 per 1000 births, and perinatal mor- 
tality 171 per 1000 births. There was a striking secular increase in both 
spontaneous abortions and stillbirths which was accounted for, in part, 
by a trend for abortions to increase with maternal age up to the age of 30 
years, a greater proportion of patients in the high-risk 25-29 year age 
group occurring in the 1980-1984 period. Another factor contributing to 
the poor obstetric performance in the 1980-1984 period was probably an 
increased survival and pregnancy rate in high-risk patients. Seven 


women had pregnancy-related deaths giving a pregnancy mortality rate 


of 1-196. 


The effect of pregnancy on patients with sickle 
cell disease and the effects of maternal sickle cell 
disease on the outcome of pregnancy have been 
the subject of many communications. In a recent 
comprehensive review of the literature, Milner 
et al. (1980) tabulated data from 13 reports over 
a 24-year period with a total of 468 pregnancies 
in women with homozygous sickle cell (SS) 
disease. These authors presented the largest 
single series to date with details in a further 123 
pregnancies. 

There is also evidence of geographical vari- 
ability, the poorer outcome of pregnancy in 
West Africa (Hendrickse et al. 1972) reflecting 
the greater prevalence of infections especially 
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malana, more frequent severe anaemia, and 
almost certainly the availability of health ser- 
vices. Surprisingly a geographical variability 
may also occur within the United States, the 
experience of some groups (Fort et al. 1971) 
contrasting strikingly with that of others. 

From the accumulated published information, 
certain observations and trends emerge but their 
interpretation ıs complicated by such geo- 
graphical variation, by the relatively small 
number of cases in most individual series, by 
variation 1n definitions and observer methods, 
different selection biases in the groups studied, 
varying degrees of therapeutic intervention, and 
by secular effects. 

A large series of pregnancies from a single 
institution has the advantage of decreasing the 
effects of many of these different variables and 
allows a more comprehensive analysis of factors 
determining the outcome of pregnancy in 
women with SS disease. An analysis of 664 preg- 
nancies occurring in Jamaican patients 1s there- 
fore presented 


Subjects and methods 


The patients attended the Sickle Cell Clinic of 
the University Hospital of the West Indies, 
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Kingston, Jamaica and a group of peripheral 
sickle cell clinics, all operated by the staff of the 
MRC Laboratories. The study was confined to 
patients with homozygous sickle cell (SS) 
disease born between 1 January 1940 and 31 
December 1969 who had experienced at least 
one pregnancy. Attempts were made to include 
all patients known to the clinic fulfilling these 
criteria including those who had died, defaulted, 
or emigrated provided they had reached the age 
of 14 years when last seen. In the case of emigr- 
ated patients, only the clinical course up to the 
time of emigration was included. The study 
group included 297 women of whom 230 were 
still attending clinics, 25 had defaulted and were 
untraceable, 21 had emigrated, and 21 had died. 

The hospital dockets and sickle cell clinic files 
of all patients were reviewed retrospectively and 
verification of data performed by patent inter- 
view (by GRS) in 45% of patients (59% of those 
still attending clinic). Abortions were defined as 
spontaneous termination of pregnancies before 
the fifth month of gestation Data recorded 
included date of delivery, duration of gestation, 
mode and site of delivery, fetal outcome and 
weight. The pregnancies took place between 
1959-1984 and throughout this period, manage- 
ment was essentially conservative. Blood trans- 
fusion was used where indicated on the basis of 
falling haemoglobin levels and occasionally 
during the management of vaso-occlusive com- 
plications but no patients received exchange or 
regular transfusions. 

Analysis of data was performed using the 
Statistical Package for the Social Sciences 
(SPSS). Trends were assessed by logistic regres- 
sion using GLIM and their significance assessed 
by the x? test. The diagnosis of SS disease was 
based on standard criteria including 
haemoglobin electrophoresis under alkaline and 


Table 1. Overall outcome of 656 singleton pregnancies 
in 297 women with homozygous sickle cell disease 


Spontaneous abortions 72 
Terminations 25 
SulIbirths 60* 
Still pregnant at time of study 11 
Outcome unknown 10 
Live births 469 
Total pregnancies 656 


* Including two maternal deaths with viable children. 


acid conditions, compatible HbA, levels, and 
family studies where possible. 


Results 


There was a total of 664 pregnancies and 672 
conceptions (eight twin pairs) in 297 women; 113 
women had one pregnancy, 85 had two, 53 had 
three, 23 had four, 15 had five, five had six, one 
had seven, and two women bad nine pregnan- 
cies. The age of menarche had been recorded 
prospectively (to within 1 month) in 114 
patients, was recalled to within 6 months in 126 
patients, and was unknown in 57 patients. In the 
former two groups in whom menarche was 
recorded with accuracy of at least + 6 months, 
the mean interval between onset of menarche 
and onset of first pregnancy was 6-1 years (range 
1 month—21-7 years). The age at outcome of first 
pregnancy was known in 294/297 (99%) of 
women; the mean age was 21-9 years (median 
21-2 years, range 15-1-37-4 years). The mean 
age at delivery of first live infant was 22-0 years 
(median 21-3 years, range 15-1—37-4 years). 
The overall outcome of the 656 singleton preg- 
nancies is summarized in Table 1. The result was 
unknown in 21 (11 still pregnant at time of study, 
six with inadequate history, three defaulted and 
one emigrated while still pregnant). Termina- 
tion of pregnancy, most commonly between 3 
and 4 months, was performed tn 25 cases, the 
most common indication being failure of con- 
traception. Of the 610 remaining pregnancies 
with known outcome, spontaneous abortions 
occurred in 72 giving an abortion rate of 118-0 
per 1000 pregnancies. Since pregnancies result- 
ing in abortions are no longer at risk for still- 
births, the 69 stillbirths which occurred in a 
group of 538 pregnancies at risk, gave a stillbirth 
rate of 128-3 per 1000 pregnancies. Of the 469 
live births, 31 died within 1 year, 23 in the first 
week and another within the first month. The 
neonatal deaths were therefore almost entirely 
(23/24) 1n the first week, 19/24 (79%) occurring 
within 3 days of birth. The perinatal mortality 
rate was 171-0 per 1000 total births, the infant 
mortality rate 66-1 per 1000 live births, and the 
total fetal loss (spontaneous abortions and peri- 
natal deaths) 269-0 per 1000 pregnancies. 
There was a striking increase 1n both abortion 
and stillbirth rates over the period of study, par- 
ticularly in the last 5-year period (Table 2), the 
trends being significant at the 5% and 0-1% 
levels respectively. Neonatal deaths fell steeply 
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Table 2. Outcome of pregnancy in women with homozygous sickle cell disease (SS) according to calendar year 





Spontaneous Early neonatal Perinatal Overall 
Year of Induced abortions Stillbirths Live deaths death fetal 
delivery n abortions No (rate)* No. (rate)** births No. (rate)**"  rate*" | wastage* 
<1959 4 0 0 0 4 0 — — 
1960-1964 37 0 2 (54) 2 (57) 33 5 (152) 200 243 
1965-1969 78 0 7 (90) 7 (99) 64 2 (31) 127 205 
1970-1974 160 3 17 (108) 12 (86) 128 6 (47) 129 223 
1975-1979 195 9 21 (113) 20 (121) 145 6 (41) 158 253 
1980-1984 158 13 24 (166) 26 (215) 95 4 (42) 248 372 
Total 632+ 25 71 67 469 23 


+ Year of delivery unknown in three pregnancies. 


* Rate per 1000 pregnancies; ** rate per 1000 births; *** rate per 1000 live births 


Table 3. Outcome of pregnancy in women with homozygous sickle cell disease (SS) according to maternal age 


Spontaneous Early neonatal Perinatal Overall 
Age Induced abortions Stillbirths Live deaths death fetal 
(years) n abortions No. (rate)* No (rate)** births No (rate)**"  rate** wastage 
15-19 130 2 12 (93) 10 (86) 106 5 (47) 129 211 
20-24 275 11 26 (98) 32 (134) 206 10 (49) 176 258 
25-29 172 9 31 (190) 17 (129) 115 6 (52) 174 307 
30-34 43 2 2 (49) 7 (179) 32 2 (62) 231 268 
35-39 8 1 0 1 6 0 
40—44 1 0 0 0 1 0 
Total 629t 25 7 67 466 23 


f Maternal age unknown ın six pregnancies. 


* Rate per 1000 pregnancies; ** rate per 1000 births, *** rate per 1000 live births 


after the 1960-1964-year period but showed no 
consistent secular trend thereafter. The out- 
come of pregnancy according to maternal age 
(Table 3) indicated a significant increase 
(P<0-05) in spontaneous abortions with mater- 
nal age up to the age of 30 years although a less 
obvious trend in stillbirths. There was a greater 
proportion of the high-risk age group (25-29 
years) in the 1980—1984 period which may have 
contributed to, but did not account for, the secu- 
lar trend. The outcome according to pregnancy 
order (Table 4) suggested an increase in spon- 
taneous abortions and a decrease in perinatal 
deaths with increasing parity but neither trend 
was significant at the 5% level. 

Since previous observations in Jamaica 
demonstrated a much lower fetal wastage among 
deliveries at the University Hospital compared 
to those elsewhere (Anderson 1971), the out- 
come by place of delivery was also examined. 
The site of spontaneous abortions was arbitrary 


so this analysis was confined to the 538 pregnan- 
cles reaching viability of which the site of 
delivery was known in 452 (84%). There was an 
overall perinatal death rate among these of 1346, 
of which the rate for the University Hospital was 
15%, for other institutions 13%, and for home 
deliveries, 1196. 

There were eight twin pregnancies in eight 
women resulting in 14 live children and two still- 
births. Two pairs of twins occurred in the first 
pregnancy, four pairs in the second, and one pair 
in the fifth and sixth pregnancies. 

Gestational age of live and stillbirths varied 
from 5 months to full term although the propor- 
tion of live births at each month of gestation 
increased, as expected, with advancing matu- 
rity. Stillbirths, as a proportion of total deliveries 
at each gestational age, fell from 93% at 6 
months, to 41% at 7 months, 34% at 8 months, 
and 4% at full term. 

The mode of delivery was recorded in 417 
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Table 4. Outcome of pregnancy in women with homozygous sickle cell disease (SS) according to pregnancy order 
eee LLL 


Spontaneous Early neonatal Perinatal Overall 
Induced abortions Stillbirths Live deaths death fetal 
Pregnancy n abortions No (rate)" No. (rate)** births No (rate)*** — rate*" wastage* 
First 287 8 29 (104) 33 (132) 217 15 (69) 192 276 
Second 172 9 22 (135) 18 (128) 123 4 (33) 156 270 
Third 97 4 12 (129) 10 (123) 71 4 (56) 172 280 
Fourth 45 3 7 (167) 4 (114) 31 0 — 114 262 
Fifth 21 1 0 2 18 
Sixth 6 0 l 0 5 
Seventh 3 0 1 0 2 
Eighth 2 0 0 ] | 
Ninth 2 0 0 l l 
Total 635t 25 72 (118) 69 (128) 469 23 (49) 171 269 


eee ÉL 
t Number of completed pregnancies with xnown outcome excluding twin pregnancies 
* Rate per 1000 pregnancies, ** rate per 1000 births, *** rate per 1000 live births. 


deliveries and was by the vaginal route in 358 
(86%) and by caesarean section in 59 (14%). 
The rate for caesarean sections increased from 
9.7% 1n the 15-19 year age group, to 11-946 in 
the 20-24 year age group, and to 21-996, in the 
25—29 year age group. The caesarean section 
rate for women with SS disease at the University 
Hospital, 34/144 (24%), was nearly twice as high 
as that observed in similar women at four periph- 
eral hospitals, 21/162 (1396). These numbers 
compare with an overall caesarean section rate 
of 348/2761 (12-676) among the general popula- 
tion at the University Hospital, in 1984. Of the 
34 caesarean sections in women with SS disease 
performed at the University Hospital, the 
indications were fetal distress ın 22, cephalo- 
pelvic disproportion in six, and failure to pro- 
gress in six. The diagnosis of fetal distress was 
based on continuous fetal heart monitoring, 
facilities for which were not generally available 
outside the University Hospital, so this 1ndica- 
tion might be expected to occur less frequently 
elsewhere. However, the lower caesarean sec- 
tion rate in women with SS disease at other 
institutions was not attended by any c'scernible 
increase in fetal mortality. 

Birthweights, recorded in 291/469 (62%) of 
singleton live deliveries, gave a mean of 2-72 
(SD 0-63) kg, compared to the mezn for all 
deliveries at the University Hospital in 1984 of 
3-11 (SD 0-55) kg. The proportion with a birth- 
weight below 2500 g was 91/291 (31%) among 
women with SS disease compared to 259/2539 
(10-296) among the normal population delivered 
at the University Hospital in 1984. Among chil- 


dren born to women with SS disease, birth- 
weights were significantly and positively 
correlated with gestational age and also with 
neonatal mortality, children dying within the 
first week of life having significantly lower birth- 
weights (mean 2-09, SD 0-94 kg) compared with 
survivors (mean 2-75, SD 0-60 kg). After allow- 
ing for gestational age, birthweight was not 
found to be influenced by maternal age or year of 
delivery, but there was a small increase in weight 
with panty, showing an average increase of 82 g 
(SEM 31 g) for each successive baby up to the 
third delivery. 

Maternal mortality was associated with preg- 
nancy in seven women and a further two patients 
were pregnant when last seen and were known to 
have died either during pregnancy or within one 


year of delivery. Details of the seven confirmed 


deaths associated with pregnancy are presented 
in Table 5. Expressing maternal mortality as a 
proportion of total pregnancies in each secular 
period, there was a rate of 0-696 for 1970-1974, 
1-0% for 1975-1979 and 2-5% for 1980-1984. 


Discussion 


There is general agreement on an increased fetal 
wastage in mothers with SS disease although 
there is conflicting information on the stage of 
pregnancy at which fetal loss occurs. 

Milner et al. (1980) reported an abortion rate 
of 19-226 and noted the close agreement of this 
figure with that reported by Eisenstein et al. 
(1956) and that derived from a review of the 
literature since 1956. The overall abortion rate 
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Table 5. Summary of pregnancy-related maternal deaths in seven women with homozygous sickle cell disease 





Age Year of 
No (years, months) Pregnancy death 


Time of death Autopsy Findings (clinical if no autopsy) 





1 19 years 10 months 1 1975 4 days post partum No (Dyspnoea, restlessness, vomiting). 
? Pulmonary embolism 

2 20 years 4 months 1 1983 8 months gestation Yes Severe bilateral bronchopneumonia 

3 20 years 7 months 1 1981 1 day post partum Yes — Massive pulmonary embolism 

4 25 years 7 months 4 1977 3 days post partum Yes Pulmonary micro-emboh (painful 
crisis, jaundice +++) — 

5 28 years 6 months 2 1974 5 months gestation No (Collapsed and died suddenly) 

6 31 years 7 months 4 1980 5 days post Yes Peritoneal haemorrhage following 


termination 
1 day post partum No 


7 33 years 7 months 3 1981 


laparoscopic tubal ligation 
(Cardio-respiratory collapse) 





in the present study was 11-8% although rates of 
12-996 and 16-7% occurred in the third and 
fourth pregnancies respectively. À low abortion 
rate (9-496) was reported in a previous Jamaican 
series (Anderson 1971). 

There 1s no obvious reason for the apparent 
discrepancy in abortior rates between Jamaican 
and North American experience, although the 
significance of missed periods may have been 
interpreted differently. In Jamaican patients 
with SS disease, menst-ual irregularities are not 
uncommon and a single missed menstrual period 
was not considered an abortion unless the men- 
strual flow of the following period was particu- 
lady heavy or there were products of 
conception. Different definitions of abortion 
could also have contributed to this difference. 
Furthermore the pattern may also vary, Milner 
et al. (1980) noting 22% abortions in the first 
pregnancy but only 9-4% in the second whereas 
in the present series there was a consistent, 
though not significant increase in abortions with 
successive pregnancies. 

The stillbirth rate in different series shows less 
variability. Milner et al. (1980) noted stillbirths 
in 9-196 of viable births and found a rate of 
13-9% in a review of -he literature. Both rates 
are comparable with an overall stillbirth rate of 
12-896 in the present series. 

The significant increase in abortion and still- 
birth rates during the period studied was an 
unexpected finding amd open to several inter- 
pretations. One possibility was that more com- 
prehensive recording 5f pregnancy details over 
the last few years led tc a more complete recall of 
abortions and stillbirtas. However, this was not 
borne out by analyses comparing the groups with 
and without recent verification of data which 


indicated that the secular trend persisted even in 
the group where direct questioning should have 
led to more complete recall of abortions and 
stillbirths. It is unlikely that there has been a true 
deterioration of obstetric performance and the 
most plausible explanation is a greater survival 
of high-risk,. severely affected patients to 
reproductive age, and a greater chance of such 
patients becoming pregnant. 

The pathological basis of the increased abor- 
tion and stillbirth rates is unclear. Vaso- 
occlusion on the maternal side of the placenta is 
likely to lead to placental infarction and a 
reduced placental volume which is unable to 
satisfy the metabolic exchange and growth 
requirements of the enlarging fetus. It is difficult 
to envisage a similar mechanism interfering with 
trophoblast function and causing abortion. 
More may be learnt about the mechanisms by a 
study of clinical and haematological risk factors 
in patients with a history of abortions and 
stillbirths. 

Neonatal deaths are also increased in women 
with SS disease. Hendrickse ef al. (1972) 
reported neonatal deaths in 8/62 (13%) of live 
deliveries in Ibadan, and in what must be con- 
sidered highly atypical for North American 
experience, Fort et al. (1971) noted neonatal 
deaths in 14/64 (22%). Excluding these senes, 
the neonatal death rate in the literature since 
1956 reviewed by Milner et al. (1980) was 4-046, 
similar to the 5:1% observed in the present 
study. A factor contributing to this increase in 
neonatal deaths in likely to be the low birth- 
weight of children born to SS mothers and a 
direct relation between low birthweight and neo- 
natal death was observed in the present study. 
The genotype of these infants, although more 
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likely to be SS, was extremely unlikely to have 
been relevant to neonatal deaths since symp- 
toms of SS disease are rare during this period. 

Estimates of total fetal wastage in previous 
reports have varied widely between 20 and 50%. 
Anderson (1971), reviewing earlier Jamaican 
experience, noted an overall fetal wastage of 
26% but found a lower rate among women 
delivered in the Unversity Hospital (1696) than 
in those delivered at home or in other hospitals 
(4196). This differential in total fetal wastage 
between institutions was no longer apparent in 
the present study. The observation that overall 
fetal wastage in the period covered by the pres- 
ent study was similar to that in the period 1957- 
1969 (reviewed by Anderson 1971) appears to 
conflict with the significant increase in both abor- 
tions and stillbirths noted between the 1970- 
1974 and the 1980-1984 periods. But the high 
rates, especially in the 1980-1984 period, are 
based on smaller numbers than in the 1975-1979 
period and the trend for increase in abortions 
and stillbirths has been offset, to some extent, by 
declining neonatal deaths. 

A major finding in the present studv was the 
observation of at least seven pregnancy-related 
deaths. Four occurred in the immediate post 
partum period and are likely to have been 
attributable to pulmonary embolism. One was 
attributable to a surgical accident during tubal 
ligation and two occurred during pregnancy. In 
an additional two patients, death occurred in the 
same year as pregnancy although the exact rela- 
tion of the two events was unknown. The occur- 
rence of seven deaths in a total of 643 completed 
pregnancies represents a pregnancy mortality 
rate of 1:196, similar to the 1-6% observed in the 
review of the literature by Charache et al. 
(1980). 

The secular trends apparent in this analysis 


were surprising. There was no consistent 
improvement in obstetric performance as might 
have been anticipated from improving standards 
of medical care but this observation is difficult to 
interpret because of the changing characteristics 
of the patient population. There can be httle 
doubt that overall survival of patients with SS 
disease 1s improving with the result that more 
severely affected patients are surviving and 
reaching reproductive age. Such patients might 
be expected to have a poorer obstetric perform- 
ance and this is compatible with both the increas- 
ing abortion and stillbirth rates and the high rate 
of maternal mortality. Despite this trend, how- 
ever, 77% of pregnancies in women with SS 
disease resulted in live deliveries. 
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The aetiology of preterm labour 


DAVID R. WHITE, MARION H. HALL, DORIS M. CAMPBELL 


Summary. Factors associated with spontaneous preterm birth were 
analysed in 254 primigravidae who gave birth to singleton infants 
between 28 and 36 completed weeks gestation in Aberdeen City District 
between 1978 and 1982. In 144 women labour followed premature 
rupture of the membranes and in 110 the membranes were intact and 
labour began with contractions. Among those with intact membranes, 
unmarried women and teenagers were over represented to a significant 
extent compared with all primigravidae. Among those with premature 
rupture of the membranes, the distribution of age and marital state was 
similar to that in all primigravidae, but the birthweight centile distri- 
bution showed a significant shift towards light-for-dates babies. It is 
argued that there may be two distinct categories of pregnancies that end 


in spontaneous preterm labour. 


A number of factors have been shown to be 
associated with spontaneous preterm birth. 
These include low maternal age and weight, 
smoking, low social class, illegitimacy, threat- 
ened abortion, antepartum haemorrhage, and a 
past history of abortion, stillbirth or low birth- 
weight infants (Fedrick & Anderson 1976). Pre- 
term delivery has also been associated with an 
excess of male infants (Hall & Carr-Hill 1982). 

The results of many earlier studies are difficult 
to interpret due to lack of differentiation 
between spontaneous and induced labour. Even 
when spontaneous preterm labour has been con- 
sidered separately, the different modes of onset 
of spontaneous labour (i.e. premature rupture 
of membranes, contractions with intact mem- 
branes or bleeding) have not been taken into 
account. It is possible that the mechanisms of 
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onset of labour may differ with different modes 
of onset and hence the distribution of the various 
associated social and epidemiological factors 
could also be different. A study of preterm 
delivery in twin pregnancies found a difference 
in monozygosity and the infant sex ratio between 
infants born after premature rupture of mem- 
branes and those born after contractions with 
initially intact membranes (MacGillivray et al. 
1982). 

The present study was undertaken to compare 
the distribution of maternal age, social class, 
marital state, weight, smoking habits, the sex 
and birthweight of the infant and past history of 
abortion in women in whom spontaneous pre- 
term delivery followed premature rupture of 
membranes with that in women in whom 
delivery followed premature contractions with 
initially intact membranes. Only primiparae 
were considered, because of the possible con- 
founding effects of previous abnormal pregnan- 
cies (Fedrick & Anderson 1976) and women 
with antepartum haemorrhage, fetal abnor- 
malities, intrauterine death or multiple preg- 
nancy were excluded, as these are clearly distinct 
from unexplained preterm labour (Arias & 
Tomich 1982). 
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Subjects and methods 


From the records of all patients delivered in 
Aberdeen City District between 1978 and 1982, 
all primigravidae and virtual primigravidae (i.e. 
those without a previous viable pregnancy) who 
were delivered of a singleton infant between 28 
and 36 completed weeks gestation were 
selected. The case notes of these women were 
reviewed retrospectively for maternal age, mari- 
tal state, height, weight, social class, smoking 
habit, previous abortions, complications of the 
present pregnancy, gestation at delivery, birth- 
weight and sex of infant. Gestation at delivery 
was calculated as the number of completed 


weeks from the first day of the last menstrual 
period. The gestational age was considered to be 
certain only when the date of the last period was 
remembered to within 1 week and the menstrual 
cycle had been regular without the use of hormo- 
nal contraception in the cycle before conception. 
When approximate dates (1.e. accurate to within 
2 weeks) were corroborated by ultrasound and 
clinical examination, the gestational age was 
also considered to be certain. In this study all 
other cases were considered to be of uncertain 
gestation (Hall et al. 1985). 

Birthweights were corrected for sex of infant, 
maternal height and midtrimester weight using 
the standards of Thomson et al. (1968) and the 


Table 1. Uncertain gestation and previous abortion by state of membranes at onset of labour in women delivered 
after preterm labour 


————————————————————Ó——————————————— 


Uncertain dates Previous abortion 


State of membranes at onset n n (%) n (%) 
eee 
Intact 110 33 (30) 18 (17) 
Ruptured 144 23 (16) 39 (27) 


Cr a a aaae 


Table 2. Distribution of social factors by state of membranes at onset of labour in preterm births and in total 
primigravid population 


————————————————————À——À 





Spontaneous preterm delivery Total 
primigravid 
Intact membranes Ruptured membranes population 
Social factors (n = 110) (n — 144) (n = 2243) 
eee 
n (%) n (%) n (%) 
Age (years) 
<20 47 (43) 27 (19) 428 (19) 
20-29 50 (45) 100 (69) 1589 (71) 
>30 13 (12) 17 (12) 226 (10) 
x? = 18 4 (P« 0-001) 
Marital state 
Married 71 (65) 123 (85) 1780 (81) 
Single 39 (35) 21 (15) 406 (19) 
x? = 15:1 (P<0-01) 
Social class 
I+ I 18 (16) 38 (26) 463 (21) 
III 31 (28) 42 (29) 865 (41) 
IV+ V 15 (14) 28 (19) 532 (24) 
Unclassified 40 (36) 23 (16) 234 (10) 
Unknown 6 (6) 13 (9) 79 (4) 
x? (for trend) = 0-14 (NS) 
Smokers 57 (52) 64 (44) 1023 (46) 
Non-smokers 53 (48) 80 (56) 1200 (54) 


xi = 1-37 (NS) 


————————————————————————————— 
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Table 3. The marital state-in different age groups by state of membranes at onset of preterm labour 


——— M A HM E RR —————ÀO 


State of membranes 








Intact Ruptured 
Age (years) Marital state n (96) n (%) 
<20 Married 21 (45) 17 (63) 
Single 26 (55) 10 (37) 
Total 47 (100) 27 (100) 
y2 = 2:30 (NS) 
220 Married 50 (79) 106 (91) 
Smgle 13 (21) 11 (9) 
Total 63 (100) 117 (100) 


y) = 4-47 (P«0-05) 





birthweight centiles were calculated for infants 
born at or after 32 completed weeks (birthweight 
standards being unavailable before this 
gestation). 

The distribution of maternal age, marital 
state, social class, smoking, maternal height, 
weight, previous abcrtion (spontaneous or 
induced), uncertain gestation, birthweight cen- 
tile and sex of infant were compared between 
women delivered after premature rupture of 
membranes and those in whom contractions 
began with intact membranes. Differences in 
distribution were assessed for statistical signifi- 
cance using the y? test and were also compared 
with the overall distribution of the same factors 
in all primigravidae aad virtual primigravidae 
delivered in Aberdeen City District between 
1980 and 1982. 

All analyses were repeated after excluding 
women with uncertain gestational age or a past 
history of abortion. 


Results 


There were 357 singleton preterm births in 
primigravidae and vir-ual primigravidae in the 
period under study. Women were excluded from 
the study for the following reasons: induced 
labour (n = 20), elective caesarean section (n = 
34), delivery after antepartum haemorrhage (7 
— 35) and intrauterine fetal death (n — 24). Ten 
women had more thar one reason for exclusion 
so that 103 were excluded, leaving a total of 254 
who were delivered of live infants after uncom- 
plicated spontaneous preterm labour. Of these 
254 women, 110 started contracting with intact 
membranes and 144 started contracting after 


premature rupture of membranes (PROM 
group) (Table 1). Of the six women with intra- 
uterine deaths whose labour started spon- 
taneously, all started contracting with intact 
membranes. The age distribution of women 
presenting with PROM was similar to that of the 
primigravid population as a whole, 19% were 
<20 years of age. In contrast 43% of the women 
with intact membranes at the onset of labour 
were «20 years of age. The difference in age 
distribution was _ statistically significant 
(P<0-001) (Table 2). 

There was also a much greater proportion of 
unmarried women in the intact-membranes 
group (P<0-01). Again the PROM group hada 
distribution close to that seen in the overall 
population. When age and marital state were 
analysed together (Table 3) the expected associ- 
ation of youth and unmarried state was found, 
but there was still a higher proportion of single 
women in the intact-membranes group both in 
teenagers and older women. Simularly, there was 
still a higher proportion of women aged under 20 
in the intact-membranes group irrespective of 
marital state. This suggests that marital state and 
age are separate variables (Table 3). 

Social class distributions showed an increase 
in social classes I and H in the PROM group. The 
larger numbers of unclassified social class in the 
intact-membranes group is due to the larger 
number of unmarried women in this group. 
When the unclassified women were excluded 
from the analysis, the differences in social class 
distribution between the two groups were not 
statistically significant and this was also the case 
when differences in smoking habit, maternal 
height and weight were considered. 
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Table 4. Sex of infants by state of membranes at onset 
of preterm labour 


State of Male: female 
membranes Male Female ratio 
Intact 59 51 1-15 
Ruptured 71 73 0 97 


Y! = 0-313 (NS) 





Table 5. Distribution of birthweight centiles by state 
of membranes at onset of labour in women delivered 
between 32 and 36 completed weeks 


State of membranes 


Birthweight Intact Rup-ured 

centile (n = 69) (n = 106) 
n (%) n (%) 
0-10 6 (9) 17 (16) 
11-25 8 (12) 20 (19) 
26-50 20 (29) 44 (41) 
51-75 23 (33) 14 (13) 
76-90 10 (14) 8 (7) 
91-100 2 (3) 3 (3) 


x? (for trend) = 9-127 (P<0 01) 





The sex ratio at birth differed between the two 
groups but the difference was not statistically 
significant (Table 4). 

Birthweight centile analysis showed a tend- 
ency for those infants in the PROM group to be 
lighter for dates than those born in tbe intact- 
membranes group (P« 0-01) (Table 5). As birth- 
weight centiles could only be determined for the 
babies with certain gestational age and after 32 
completed weeks of gestation, the numbers tn 
Table 5 are less than in the earlier analysis. A 
smaller than expected proportion of infants 
above the 90th birthweight centile was observed 
in both groups. This trend was also reported by 
Carr-Hill & Pritchard (1983) and probably 
reflects a change in the population of births since 
the orginal birthweight standards were 
formulated. 

In the 1ntact-membranes group the proportion 
with uncertain gestation was greater and the pro- 
portion with previous abortion was smaller than 
in the PROM group (Table 1). However, when 
those women with uncertain gestation and pre- 
vious abortion were excluded, the differences in 
distribution of the other factors was unchanged 
and remained statistically significant. 


Discussion 


With the exception of Arias & Tomich (1982) 
previous studies of the epidemiology, aetiology 
and outcome of spontaneous preterm labour 
have not differentiated between these two 
modes of onset. Our study has identified an over 
representation of single and teenage women in 
the group starting preterm labour with intact 
membranes and a shift towards low birthweight 
for gestational age 1n the group starting with 
premature rupture of the membranes. The 
differences between these two groups in respect 
of these factors suggests that these two forms of 


Tabk 6. Distribution of maternal age and marital state 
by state of membranes at onset of preterm labour 
(previous abortions excluded) 


State of membranes 


Intact Ruptured 
(n — 92) (n — 103) 
n — (9) n (96) 

Age (years) 
«20 42 (46) 23 (22) 
20-29 B (41) 71 (68) 
30+ 12. - 13) 11 (i11) 

y! = 14-74 (P«0-01) 

Marital state 
Married 58 (64) 88 (84) 
Single 34 (36) 17 (16) 


X = 11-02 (P<0-01) 


Table 7. Distribution of maternal age and mantal state 
by state of membranes at onset of preterm labour 
(uncertain gestation excluded) 


State of membranes 


Intact Ruptured 
(n = T7) (n = 121) 
n (%) n (96) 
Age (years) 
«20 29 (38) 19 (16) 
20—29 38 (49) 89 (74) 
30+ 10 (13) 13 (11) 
y2 = 13-97 (P<0-01) 

Marital state 
Marred 58 (75) 107 (88) 
Single 19 (25) 14 (12) 


xi = 5-82 (P<0-02) 





Table 8. Distribution of birthweight centiles by state of 
membranes at onset of labour in women delivered 
between 32 and 36 completed weeks (previous abor- 
tions excluded) 


State of membranes 


Birthweight Intact Ruptured 
centile (n = 56) (n = 74) 

n (%) n (96) 
«10 5 (9) 13 (18) 
11-25 6 (11) 1 (15) 
26-50 18 (32) 35 (47) 
51-75 17 (30) 8 (11) 
76-90 8 (14) 5 (7) 
91-100 2 (4) 2 (3) 


x2 (for trend) = 6-12 (P<0-02) 





preterm labour represent two different path- 
ological processes. These observations can be 
interpreted in several ways. The over represen- 
tation of unmarried and teenage women in the 
intact membrane group suggests either that 
young and single women are in some way pre- 
disposed to preterm uterine contractions or that 
another factor is involved which is commoner in 
pregnancy in young and single women and also 
predisposes to preterm labour with intact mem- 
branes. The lower birthweights for gestational 
age found in the PROM group could be inter- 
preted in three ways. First, smaller fetuses may 
in some way cause the membranes to rupture; 
second, premature rupture of the membranes 
may cause the fetus to stop growing and thus be 
smaller and third, another unknown factor may 
be involved which predisposes to premature 
membrane rupture and also leads to reduced 
fetal growth. 

The aetiology of spontaneous preterm labour 
is not clearly understood. One commonly held 
belief is that premature contractions may start as 
a mechanism for delivery of a distressed fetus. If 
this were the case, those labours starting with 
intact membranes would be expected to produce 
more growth-retarded bzbies. The present study 
has shown the opposite. It is, however, of inter- 
est that all six women in whom intrauterine 
death was followed by spontaneous onset of 
labour, started the labour with intact 
membranes. 

Maternal infection, either intrauterine or 
extrauterine, may also predispose to preterm 
labour (Naeye & Peters 1978). We have found 
no published evidence that infections are more 
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common in single, teenage girls than in married 
women. In our retrospective study, it was not 
possible from the data available to determine the 
frequency of infection in the two groups. 

Intrauterine infection may be more common 
with more frequent coitus (Naeye 1979). Other 
workers have suggested an association between 
orgasm and the onset of labour (Goodlin 1971). 
Although it is possible that the difference 
between the two groups was due to a difference 
in coital habits, we have no information on coital 
frequency in our study. It is also difficult to 
explain the difference in birthweight distribution 
on this basis. 

Maternal stress has been shown to be higher in 
women who start labour preterm (Newton et al. 
1979). These workers assessed stress by using a 
modified Life Events Inventory and from study 
of the inventory it is probable that single teen- 
agers would experience more stressful life events 
than married women. This may explain the 
larger number of single teenagers in the intact 
membrane group. However, Newton et al. 
(1979) did not differentiate the two modes of 
onset of preterm labour. 

Premature rupture of membranes may be due 
to a decreased elasticity or tensile strength of the 
membranes (Parry Jones & Priya 1976). It is 
possible that membranes of a smaller baby may 
be less elastic. Although Polishuk et al. (1964) 
showed that in term pregnancies the tensile 
strength of membranes tested in vitro was 
greater when the birthweight was less, there 1s 
no information relating elasticity of membranes 
to birthweight in women with premature rupture. 

An explanation for the differences between 
these two groups has not been found. The impor- 
tant conclusion is that these two forms of spon- 
taneous preterm labour involve different groups 
of pregnancies. Studies in the past have often 
failed to distinguish between the two groups and 
therefore conclusions regarding aetiology, 
management and prognosis are difficult to inter- 
pret. In a similar way that division of the old 
classification ‘prematurity’ into preterm and 
light-for-dates babies helped to clarify the causes 
and management of low-birthweight infants, 
division of spontaneous preterm births into two 
groups according to the state of the membranes 
at the onset of labour may help to clarify the 
problem of preterm labour. 
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Pain relief in labour using transcutaneous electrical 
nerve stimulation (TENS). A TENS/TENS placebo 
controlled study in two parity groups 


ROBERT F. HARRISON, TERESA WOODS, MARY SHORE, GABRIEL 


MATHEWS, ANTONY UNWIN 


Summary. The analgesic effects of transcutaneous electrical nerve 
stimulation (TENS) in labour and effects on outcome were investigated 
in a double-blind TENS/TENS placebo controlled trial in 100 primi- 
gravidae and 50 women in their third labour. There were no differences 
between the TENS and the TENS placebo users in terms of pain concept 
or relief, and only 12 and 13% of primigravidae and 48 and 39% of the 
para 2 women completed labour without requiring other analgesia in 
their respective groups. The primigravidae who used either TENS or 
TENS placebo alone had shorter labours than those who required 
further analgesia. Although the outcome of labour for mother and 
infant were similar in the two groups, there was a higher operative 
delivery rate in women who also had epidural analgesia. There were 
highly significant differences between the TENS and the TENS placebo 
users in terms of favourable and unfavourable comments by the mothers 
and the midwives at 1 and 24h after delivery. The evident consumer 
satisfaction for TENS suggests TENS has a part to play in analgesia in 
labour but the equivocal findings in terms of factors associated with pain 
relief points to the need for apparatus more specifically designed to cope 


with the special characteristics of the pain of labour. 


Pain relief poses a major problem in labour. The 
present methods of analgesia appear to meet the 
needs of most parturients but are not without 
contra-indication and complication (Crawford 
1984). There 1s clearly room for improvement 
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and more particularly the development of a self- 
administered method that is effective, non- 
invasive, allows ambulation and which would 
interfere minimally with the chances of a safe 
spontaneous natural vaginal delivery. 

The quest for such an advance led us to inves- 
tigate the use of transcutaneous electrical nerve 
stimulation (TENS). This method of analgesia ts 
used for chronic pain relief in other branches of 
medicine (Lewith 1983) Post square wave elec- 
trical current is applied through surface elec- 
trodes placed on the skin. Analgesia is achieved, 
it is theonzed, either by blocking pain impulses 
to the brain by increasing A-fibre transmission 
(the so-called gate theory of Melzak and Wall 
(1965)), or by stimulating the local release of 
endorphins (Sjolund et al. 1977). 

TENS has been shown to be safe during 
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labour (Bundsen & Ericson 1982), with no effect 
on the newborn infant (Bundsen et al. 1982a). 
Various degrees of pain relief have been 
reported in the few studies published to date 
(Shealy & Maurer 1974; Robson 1979; Stewart 
1979). The largest series was a Scandinavian 
study (Bundsen et al. 1981) which also demon- 
strated possible advantages in outcome for 
mother and fetus. Placebo controlled obstetric 
studies are few (Neumark et al. 1978; Nesheim 
1981) although Lewith (1983) noted a 3096 posi- 
tive response to TENS placebo in patients with 
chronic pain and the response to active TENS in 
other clinical situations has been shown to be 
greater than to sham stimulation (Jeans 1979). 

As TENS has the potential to satisfy the 
necessary criteria for an ideal method of anal- 
gesia 1n labour, a double-blind study was embar- 
ked on at the Rotunda Hospital Dublin, 
comparing the efficacy of TENS in labour with 
that of TENS placebo (TPL). This imtial report 
describes the findings in women having a first or 
third labour. The former were selected because 
it was their first experience of labour and the 
latter as they would have already experienced 
two previous different labours. 


Subjects and methods 


Patient selection 


Primigravid women and those in their third 
labour admitted to the main labour ward, 
Rotunda Hospital Dublin, between June and 
December 1983 were asked if they had already 
decided upon a specific form of analgesia. Those 
who had not were given a simple explanation of 
the mechanics of TENS by the midwife in 
charge. The patient was assured that she would 
be instructed in its use until confident, that the 
use of TENS did not exclude using additional 
analgesia and that all current forms of analgesia 
would also be available. Patients were informed 
of the nature of the TENS/TPL control study 
and 100 primigravidae and 50 parous women 
(para 2) who all gave informed consent were 
admitted to it. 


Apparatus 


Two pairs of carbon rubber electrodes were 
placed on either side of the spine approximately 
5 cm from ıt. Application sites were moistened 
so as to improve conductivity and adhesion. 


Mindful of the dermatome distribution and the 
sites of pain usually experienced in labour the 
upper pair of electrodes (disposable) were 
placed to cover the dermatomes of the posterior 
rami from T10 to L1 inclusively. The smaller 
lower pair (re-usable) covered dermatomes of 
the posterior rami from S2 to S4. These elec- 
trodes were attached to either an active or 
placebo, Tenzcare Dual Channel Stimulator 
Model 6240 (3M Minnesota St Paul, USA) one 
of six. Three of these machines functioned 
optimally but the remaining three were inactive 
TENS-placebo machines (the red light func- 
tioned but there was no power). 

Each machine was set initially with a pulse 
width (duration) of 3 to 4 (60—80 ps) and a pulse 
repetition rate preset to 5 to 6 (80-100 pulses per 
second (pps)). Patients were instructed and 
allowed to adjust the amplitude settings to gain 
analgesic relief commencing with 5 on both 
channels increasing gradually as the contractions 
gained momentum to higher amplitudes and 
density. Patients well advanced in labour were 
found to benefit from the pulse burst mode (2 
burst per second, 7 pulses per burst, 100 pps 
intraburst rate) facility on the R dial of the 
machine. 


Treatment allocation 


Patients were allocated randomly to one of the 
six numbered machines. Neither patient nor 
midwife knew which were active and placebo 
machines. Numbering was changed at regular 
intervals by a third party to try and avoid the 
possibility of exposing the double-blind cover. 
For the same reason patients were not made 
aware that they should experience any sensation 
at the site of the electrodes 

Of the 100 primigravidae 49 used active TENS 
and 51 the placebo TENS; of the 50 parous 
women 27 used TENS and 23 the placebo. 


Pain assessment 


Labour was managed by the regular staff in the 
usual manner. Specific data collected included 
an initial assessment of pain threshold as 
measured by a Monsanto Gun (Table 1), an 
hourly assessment throughout labour by the 
patient of her pain and its sites on a scale rated 
from 0 (no pain) to 4 (very severe pain), with the 
research midwife also giving her assessment of 
the site and amount of pain relief on a0 (nil) to 4 


Table 1. Initial pain threshold 


Para 0 Para 2 
Pain threshold” 
(kg/cm?) TENS TPL TENS TPL 
2 0 2 0 0 
2-4 26 24 1 4 
4—6 20 21 20 15 
6 3 3 6 4 
Total 49 50 24d 23 
* Measured by a Monsanto gun. 


TENS, Transcutaneous electrical nerve stimulation; 
TPL, TENS placebo. 


(excellent) scale. These events and others such 
as the introduction of different analgesia were 
related in time to the onset of labour and to 
dilatation of the cervix. 

All details of the birth were recorded includ- 
ing condition of the baby as measured by cord 
blood pH and Apgar scores at 1 and 5 min. One 
hour and 24h after delivery, the patients were 
asked for their comments regarding the method 
of analgesia. Particular note was made of pain 
relief, site of relief, and any other favourable or 
unfavourable comments. They were also asked 
whether they would request TENS again. The 
attendant midwife recorded her assessment of 
the pain relief apparently achieved by the 
patient, its sites, the merits and demerits of 
TENS and the presence cf any side effects that 
could be ascribed to the treatment. 


Data processing and Statistical methods 


Data were collected, tabulated and com- 
puterized for further analysis. An initial check 
was made on factors that might introduce inter- 
group bias thus preventing valid direct com- 
parison between the women using TENS and 
those using the TENS placebo. 

Both the relevant groups of primigravidae and 
para 2 women using TENS or placebo TENS 
were comparable in terms of age, marital and 
socio-economic status and attendance at ante- 
natal classes. During labour there were no differ- 
ences in the number of patients who were 
induced, methods of induction that were used or 
numbers accelerated by artificial membrane 
rupture or oxytocin. Table 1 shows that the dis- 
tributions of the initial pain threshold measure- 
ments were almost identical in the respective 
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TENS and TPL groups as were the pain scores at 
time zero (Table 2), the onset of the study before 
analgesia. 

The validity for comparison thus established, 
the efficacy of TENS and TPL in both panty 
groups was then examined. Pain assessments, 
other analgesia, the outcome of labour and the 
comments of patients and midwives after 
delivery were analysed ın the four groups. 

Chi-squared (x?) tests were used for assessing 
the significance of contingency tables. Differ- 
ences in time to requiring further analgesia and 
in cervical dilatation at that time were analysed 
using Cox’s models (Cox 1972) for survival 
analysis with covariates. Cases requiring no 
further analgesia were assumed to have times 
greater than their delivery time and dilatation 
210 cm respectively. 


Results 


Pain assessment during labour 


In both parity groups there were no significant 
differences between the TENS and TPL users in 
terms of either the patients’ concept of pain or 
the midwives' assessment of pain relief at any of 
the hourly intervals measured. Table 2 shows 
pain scores at times zero and 1 h (respectively 
P20-1, x2). 

The vast majority of patients in all groups 
experienced pain in the suprapubic and lower 
back regions initially. Again no inter-group 


Table 2. Pain score at times zero and 1 hour 


Para 0 Para 2 
TENS TPL TENS TPL 
Pan OS ——— 
score* 0 1h 0 Ih 0 Ih 0 th 
0 0 0 0 0 0 0 0 0 
1 0 0 0 0 0 0 l 0 
2 5 0 9 1 8 l 4 3 
3 33 17 28 II 15 8 14 2 
4 ll 29 14 34 4 9 4 8 
Total 49 46 51 46 27 18 23 13 


"0 = Nil to 4 = Severe 

TENS, Transcutaneous electrical nerve stimulation, 
TPL, TENS placebo. 

Scores were collapsed as appropriate because of small 
expected frequencies. TENS and TPL para 0 and para 
2 at 0 and 1 hour respectively x? = NS (P 20-1) 
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Table 3. Analgesia used in addition to either TENS or 
TPL 





Para 0 Para 2 

Additional TENS TPL TENS TPL 
analgesia (n = 49) (n = 51)(n = 27) (n = 23) 
None 6 7 13 9 
Entonox 14 5 $ 6 
Pethidine and 

sparine 9 8 3 4 
Epidural 9 13 é 1 
Pethidine and 

sparine + 

Entonox 7 6 — 3 
Pethidine and 

sparine + 

Epidural 4 12 — — 





TENS, Transcutaneous electrical nerve stimulation; 
TPL, TENS placebo 


differences were noted as labour progressed. No 
site of pain was better relieved than another or 
with TENS compared with TPL. 


Other analgesia 


Table 3 shows that the percentages of pnmi- 
gravidae who completed labour without 
requiring further analgesia were only 12 and 
14% in the TENS and TPL groups respectively. 
In the para 2 women the respective percentages 
rose to 48 and 39%. There were no significant 
differences between any subgroups regarding 
numbers requiring further analgesia or when it 
was first given in relation to duration of labour or 
cervical dilation (Cox’s models). 

At the Rotunda Hospital, self-administered 
Entonox (nitrous oxide and oxygen) 1s a method 
of analgesia routinely accepted by many women 
entering the second stage of labour. If the use of 
Entonox is disregarded, the proportion of primi- 
gravidae not requiring any other analgesia rose 
to 41% and 24% in the TENS and TPL groups 
respectively and in the para 2 women to 81% and 
65% respectively. However, the present study 
was intended to compare TENS and TPL not 
TENS + Entonox with TPL + Entonox. Never- 
theless, it ıs interesting to note that fitting log 
linear models to these data show that the women 
treated with TENS + Entonox were significantly 
less likely to require further analgesia than those 


treated with TPL + Entonox (P = «0-0001, P = 
«0-025 respectively). 

Table 4 shows that the duration of labour was 
shorter in the primigravidae who used either 
TENS or TPL alone than in those needing 
further analgesia. Two-way analysis of variance 
of these patients using factors TENS/TPL and 
whether or not patients had further analgesia 
showed that patients who did not require further 
analgesia had significantly shorter labours (P — 
<0-005). There were, however, no significant 
differences between the TENS and TPL users in 
the para 2 groups or when the relevant Entonox 
users were added to the TENS and TPL users in 
either parity group. 


Outcome of labour 


Table 5 shows that there were no real differences 
in the occurrence of normal and operative 
deliveries between TENS and TPL users either 
in the primigravidae or the para 2 patients. Table 
6 shows that all the women who used either 
TENS or TPL alone had normal deliveries. 
However, of the 38 primigravidae who also 
chose an epidural only three of the 13 TENS 
users and eight of the 25 TPL users had a non- 
operative delivery. There were no significant 
differences in Apgar scores between the groups 
at 1 or 5 min. The mean cord blood pH values 
were also almost identical in the four groups 
(Primigravidae: TENS 7-3, SD 0-07; TPL 7-23, 
SD 0-06. Para 2: TENS 7-25, SD 0-06; TPL 7-25, 
SD 0-06). 


Table 4. Hours of labour and analgesia used in addition 
to either TENS or TPL 








Para 0 Para 2 
Additional 
analgesia TENS TPL TENS TPL 
None 6-2 (2-7) 50(1.5) 49(22) 43 (2-5) 
(n=6) (n27) (n=13) (n9) 
Various 8.5(31) 7-9 (2-4) 4-7 (20) 4-8 (2-1) 
(n = 43) (n — 44) (n= 14) (n = 14) 
Entonox 74 (2-7) 5-7(15) 4-7 (2-2) 4-0 (2-0) 
(n = 20) (n = 12) (n2 22) (n = 15) 
Various + 
Entonox 8-8 (3-3) 8-1 (2-5) 5:2 (1-1) 5 8 (2:2) 
(n = 29) (n=39) (n=5) (n= 8) 





Results are means (SD), n = number of patients 
TENS, Transcutaneous electrical nerve stimulation, 


TPL, TENS placebo 


Table 5. Mode of delivery 


2ara 0 Para 2 
Mode of delivery TENS TPL TENS TPL 
Normal 3I 28 24 22 
Forceps I 19 2 0 
Vacuum z 1 1 0 
Caesarean section z 3 0 1 
Total 4C 5] 27 23 


TENS, Transcutaneous electrical nerve stimulation, 
TPL, TENS placebo 

y = 0-72, P = «0:25. 

The variable mode of delivery was collapsed over the 
categories Forceps, Vacuum and Caesarean section 
for 3? tests. No x? performed on para 2 because of 
expected frequencies of two cells were too low even 
after collapsing. 


Comments after delivery 


Favourable and unfavou-able comments on the 
method used are summerized in terms of ade- 
quacy, efficacy and the desire to use TENS again 
as intimated in the answers to a standard set of 
questions designed to ask specifically about 
TENS. Related experiences about any other 
form of analgesia the patient may have had 
during labour were not included but, as this may 
have played some part in zhe satisfaction ratings, 
the data are analysed notonly in terms of TENS 
and TPL alone, but tte responses are also 
divided according to whether or not further anal- 
gesia was given (Table 7. 
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Table 7 shows that there were highly signifi- 
cant differences in terms of favourable and 
unfavourable comments both from the midwives 
and the patients at 1 and 24 h after delivery 
between the TENS and TPL groups. The pri- 
migravid TENS users commented favourably 
whether or not they had further analgesia. Most 
of the TPL users who had further analgesia had 
unfavourable comments, unlike the TPL users 
who required no further analgesia but their 
numbers were too small for statistical signifi- 
cance. This overall tendency was more pro- 
nounced in the para 2 patients; again the TPL 
users who required further analgesia appeared 
the least satisfied. 


Discussion 


The actual mechanisms that produce pain in 
labour have not yet been fully determined 
(Bonica 1975), but during the first stage of 
labour, pain may be due predominantly to cervi- 
cal dilatation with contractions of the uterus con- 
tributing significantly as labour progresses 
(Bonica 1979). Repeated stimulation may 
reduce the high threshold of receptors and con- 
tractions may cause cellular breakdown releas- 
ing ‘pain producing substances’. Pain impulses 
are transmitted via the A-delta and C-afferent 
fibres reaching segments T11 and 12. Increasing 
intensity gives rise to pain referred also to adja- 
cent segments in the region corresponding to 
dermatome distribution T10 to L1. From full 
dilatation, extension and stretching of the birth 


Table 6. Type of delivery ard analgesia used in addition to either TENS or TPL 





Para 0 Para 2 
TENS TPL TENS TPL 

Additional analgesia Normal Op. Normal Op. Normal Op Normal Op 
None 6 0 7 0 13 0 9 0 
Entonox 9 5 4 1 8 l 6 0 
Pethidine and sparine 8 1 6 2 2 1 3 l 
Epidural 2 7 2 11 I 1 l 0 
Entonox + pethidine and 

sparine 5 2 3 3 0 0 3 0 
Epidural + pethidine and 

sparine 1 3 6 6 0 0 0 0 





Op, Forceps, vacuum or caesarean section 


TENS, Transcutaneous elec nical nerve stimulation; TPL, TENS placebo 
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Table 7. Patients and midwives overall comments after delivery with either TENS or TPL and in the subgroups 


requiring additional analgesia (+A) 


QS SSS SSS ce 


Para 0 





TENS 
Overall comment +AT 


Patients at 1h 


Favourable 44 38 
Unfavourable 5 5 
TENS vs TPL y = 21-0 
P<0-001 
Patients at 24h 
Adequacy 
Favourable 38 32 
Unfavourable 11 11 
TENS vs TPL y = 23-2 
P<0-001 
Efficiency 
Favourable 45 39 
Unfavourable 4 4 
TENS vs TPL y! = 25-1 
P<0-001 
Would request again 
Yes 30 25 
No" 19 18 
TENS vs TPL ^48 
P« 0-05 
Midwives 
Favourable 44 38 
Unfavourable 5 5 
TENS vs TPL Y = 24-2 
P«0-001 


D O 


20 
31 


29 


Para 2 





19 26 14 8 2 
25 1 0 15 12 
Y? = 21:6 
P<0-001 
10 22 11 7 1 
34 5 3 16 13 
X = 133 
P<0-001 
18 26 14 7 1 
26 1 0 16 13 
1x = 260 
P« 0-001 
13 22 10 10 2 
31 5 4 13 12 
2-278 
P<0-01 
17 26 13 7 2 
27 1 1 16 12 
X? = 24-0 
P<0-001 


———M————————————————M————— 


TENS, Transcutaneous electrical nerve stimulation; TPL, TENS placebo 


* includes ‘no’, ‘don’t know’ and qualified ‘yes’, 


t The subgroup +A refers to the patients who required further analgesia in addition to either TENS or TPL. 


canal activates the pudendal nervez and roots 
$S2-4. 

However, the amount of pain actually experi- 
enced depends not only on these afferent and 
efferent pathways but also on the so-called third 
dimension. This is composed of psychological 
factors made up of previous experiences, pres- 
ent expectations, stress and cultural factors. In 
labour not only do these have a profound effect 
(Nilsson 1970) but they also make measure- 
ments of pain experience in studies such as this 
extremely difficult even when using a double- 
blind placebo controlled method. It is therefore 
reassuring to note that in the present study the 


groups were initially comparable in terms of pain 
threshold and pain concepts. 

Pain relief in labour has been claimed follow- 
ing the passage of low intensity currents through 
electrodes supplied to the frontal and mastoid 
regions (Persianinov 1975), acupuncture (Wallis 
et al. 1974), acupuncture plus diazepam (Hyodo 
& Geger 1977), and electro acupuncture 
(Kubista et al. 1978). Although Neumark et al. 
(1978) found TENS a more effective analgesia 
than placebo, ın a carefully designed study 
Nesheim (1981) found no differences between 
TENS and TENS placebo users in the degree of 
pain relief and in the need for analgesics. Non- 


controlled studies have, however, been more 
positive: Shealy & Maurer (1974) reported good 
effects on back pain and 44% of the patients 
reported by Augustinnsson et al. (1977) found it 
very good. However 12% found TENS to have 
no effect, which agrees with the findings of 
Andersson et al. (1976). In the largest study 
to-date, Bundsen et al. (1981) concluded that 
although TENS had a good effect on back pain 
with no other effects on mother or child, their 
post-delivery quéstionnaire tended to favour 
TENS but only as a complement to conventional 
methods. 

In the present study, like all others reported 
to-date, no side-effects were noted from the 
therapy. In contrast to the studies reported by 
Augustinnsson et al. (1977) and Bundsen et al. 
(1981) we found no interference with electronic 
monitoring of the fetal heart. We found no 
difference in pain assessment by patients or mid- 
wives during labour between TENS and TPL 
users. Only few primigravidae completed labour 
without requiring further analgesia but more 
para 2 patients did not require further analgesia 
and if the use of Entonox is disregarded, the 
proportion requiring no further analgesia was 
significantly higher in the TENS users. In agree- 
ment with Nesheim (1981) we found a relation 
between the length of labour and the need for 
further analgesia. Labours were significantly 
shorter in those primigravidae who required no 
further analgesia. Bundsen et al. (1981) and 
Kubista et al. (1978) considered that such find- 
ings show that TENS shortens labour However, 
as the duration of labour shows a strong positive 
correlation with pain intensity (Bundsen et al. 
1982b), we feel that a more plausible interpreta- 
tion is that the use of TENS as the only analgesic 
is better suited to those having short labours. 

The present study confirms that TENS is safe 
for the infant in terms of Apgar score and umbili- 
cal blood pH. The fact that all the patients who 
used only TENS or only TPL had normal 
deliveries may be again a reflection of short 
labours. This contrasts particularly with the 
higher operative delivery rates in the other 
groups who needed further analgesia and in par- 
ticular in those primigravidae who requested 
epidurals. This might play some part but does 
not explain completely the surprisingly highly 
significant differences in favourable and 
unfavourable comments from patients and mid- 
wives between the TENS and TPL users in both 
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parity groups even when the use of other anal- 
gesia is taken into account. 

Such evident consumer satisfaction therefore 
suggests that TENS has a part to play in anal- 
gesia in labour particularly where labour is likely 
to be short. However, the equivocal findings in 
this study, particularly in terms of pain assess- 
ment during labour and the necessity for further 
analgesia in the majority of patients, points to 
the need for the development and assessment of 
apparatus more specifically designed to cope 
with that most intense of all pains (Melzak et al. 
1981), the progressive pain of labour. 
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Fetal sympatho-adrenal mediated metabolic responses 


to parturition 


A. D. FALCONER, L. M. POYSER 


Summary. Plasma cortisol and noradrenaline were measured in 15 
mothers and babies following vaginal delivery and in 17 following 
elective caesarean section and related to blood concentration of glucose 
and glycerol. Significant elevations in umbilical artery cortisol and 
noradrenaline concentration were found in the vaginal delivery group. 
Blood glucose and glycerol concentrations were significantly higher in 
the vaginal delivery group for maternal venous, umbilical artery and 
vein samples. However, when allowances were made for placental 
transfer of these substances, little evidence was found to support sym- 
patho-adrenal mediated mobilization of glycerol and glucose in the 
fetus. The possible explanation for the apparent dissociation between 
marked sympatho-adrenal activity and metabolic responsiveness during 
parturition in the fetus is discussed. 


Sympatho-adrenal activity causes profound 
physiological and metabolic responses including 
glycogenolysis and lipolysis (Young & Lands- 
berg 1977). These biochemical changes include a 
rise in blood glucose, free fatty acids and 
glycerol. Previous studies have demonstrated 
that parturition, especially following labour, 
causes a profound increase in fetal sympatho- 
adrenal activity (Lagercrantz & Bistoletti 1977; 
Falconer & Lake 1982; Irestedt et al. 1982). The 
magnitude of this activity is less following 
delivery by elective caesarean section (Falconer 
& Lake 1982; Irestedt et al. 1982). Previous work 
has suggested an apparent dissociation between 
fetal sympatho-adrenal activity at delivery and 
lipolytic responsiveness (Falconer 1984). 

This study was designed to quantify fetal 
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sympatho-adrenal activity by catecholamine 
measurements and to relate this to blood glucose 
and glycerol concentrations in two study groups: 
a group of mothers and fetuses exposed to 
labour and vaginal delivery and a separate group 
delivered by elective caesarean section. 


Subjects and methods 


Fifteen vaginal deliveries and 17 deliveries by 
elective caesarean section were included in this 
study which was approved by the Nottingham 
District Ethics Committee. Eleven caesarean 
sections were performed under epidural block- 
ade and six under general anaesthesia. Nine 
patients had normal vaginal deliveries, four 
required a forceps delivery (three for delay in 
the second stage of labour and one for fetal 
distress), and two had assisted vaginal breech 
deliveries. Nine labours were induced by arti- 
ficial rupture of the membranes together with 
intravenous oxytocin. Ten women received epi- 
dural analgesia, the remainder intramuscular 
pethidine. Indications for caesarean section 
were breech presentation (6), previous cae- 
sarean section (9), small stature (1), and pla- 
centa praevia (1). 
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Pregnancies included were at least of 37 weeks 
gestation by menstrual history. The two groups 
were similar for infant birthweight (Table 1). No 
patient with known renal, metabolic pr fetal dis- 
order was included. No obstetric differences 
were apparent within the caesarean section 
group between those delivered under epidural 
or general anaesthesia. 

Maternal intravenous fluids administered 
were either normal saline (Na* 150 mmol/l, Cl 
150mmol/) or Hartmann’s solution (Nat 
131 mmol/l, K* 5 mmol/l, Ca** 1 mmol/l, Cl 
111 mmol/l, lactate 29 mmol/l). In two vaginal 
deliveries intravenous dextrose (anhydrous dex- 
trose 277 mmol/l) was administered: these 
deliveries were excluded from the analysis of 
metabolic variables 

Maternal blood samples were obtained from 
an indwelling venflon cannula (via a three-way 
tap) as close to the moment of delivery as poss- 
ible. Blood samples were collected from the 
umbilical cord arteries and vein following 
delivery, using a double clamped segment of 
cord. 

Blood gas tensions were measured within 
15 min using either an Autocal pH/Blood Gas 
Analyser 613 (Instrumentation Labs Ltd., 
England) or a Gas Check pH Blood Gas Ana- 
lyser 938 (AVL, Switzerland). Both instruments 
were calibrated before use. 

The remaining blood was separated in three 
ways. An aliquot was added to a preweighed 
volume of 100% perchloric acid. Following cen- 
trifugation and separation the supernatant was 
stored at —20°C. Duplicate estimations of blood 
glucose and glycerol were made using an auto- 
mated enzymatic fluorometric technique (Lloyd 
et al 1978). The interassay coefficient for 
glucose was 5-796 and for glycerol 10%. In this 
study glycerol was measured rather than free 
fatty acid as previous work has shown it to be a 
more reliable indicator of lipolysis (Hull 1975). 

Blood for catecholamines was added to 


EGTA/glutathione and the separated plasma 
was stored at —80°C. Duplicate measurements 
were made using HPLC with ecd (Falconer et al. 
1982). 

The remaining blood was separated and 
stored at —20*C. Insulin was estimated using a 
double antibody method with iodinated human 
insulin. The interassay coefficient of variation 
over the range of 10—30 m-i.u./ml was 1096. Cor- 
tisol was measured with an ‘in-house’ radio- 
immunoassay, using antibody supplied by 
Bioanalysis (Cardiff, UK). The interassay 
coefficient of variation was 11% at 200 nmol/l, 
7-1 at 570 nmol/l and 13-1 at 1250 nmol/l. In 
some cases inadequate sample volumes were 
available for all assay measurements. For this 
reason the sample numbers were included in the 
figures in parentheses. 

In view of the distribution of data, non- 
parametric analysis was used to test the signifi- 
cance of the differences between groups. Linear 
regression coefficients were calculated using the 
method of least squares. In view of the placental 
transfer of glucose and glycerol, relations were 
examined with respect to umbilical vein-artery 
blood concentration of these products. 


Results 


The acid-base measurements were similar in the 
two groups (Table 2). In contrast, significant 
differences in noradrenaline and cortisol con- 
centrations were recorded between the two 
groups (Figs 1 and 2). Vaginal delivery was asso- 
ciated with significantly higher cortisol levels in 
maternal venous, umbilical artery and vein 
blood samples. The same trend was demon- 
strable for noradrenaline, except that in the 
maternal venous samples no between group 
difference was recorded. However, inspection 
(Figs 1 and 2) demonstrated fundamental differ- 
ences in the relative concentrations of these two 
hormones. Maternal venous cortisol con- 


Table 1. Birthweight, gestational age and 1-min Apgar scores in the two study groups 
—— a aaa 


Birthweignt (kg) 


Mode of delivery Mean (5D) 
Elective caesarean sections 3-44 (0-5) 
Epidural 3-67 (0-5) 
General anaesthesia 3-10 (0-3) 
Vaginal delivery 3-58 (0-4) 


Gestational age (weeks) 


Apgar score 1-min 


Median (range) Median (range) 


39 (38-40) 9 (6-10) 
39 (37-39) 9 (9-10) 
41 (38-42) 8 (4-9) 


———————————MM—————MM—————MÀ——— 
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Table 2. Maternal venous and umbilical artery and vein blood gases 





Maternal vein 


Elective caesarean section 


pH 7-43 (0-04) 

Pco, (kPa) 4-66 (1-25) 

Po, (kPa) 10-60 (5-80) 
Vaginal delivery 

pH 7-42 (0-07) 

Pco, (kPa) 3-64 (0-74) 

Po, (kPa) 9-62 (2-20) 


Results are means (SD). 


centrations were higher than umbilical artery 
levels in all deliveries; the reverse was found for 
noradrenaline. In addition, umbilical artery nor- 
adrenaline concentrations were higher than vein 
levels in all cases. For cortisol, vein con- 
centrations were higher in seven cases. 

Blood glucose and glycerol concentrations 
were significantly higher in the vaginal delivery 
group for maternal venous, umbilical artery and 
vein samples (Table 3). In contrast, no between 
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Fig. 1. Plasma cortisol (nmol/l). Bars indicate median 
values. ***P<0-001 (Mann-Whitney two sample 
test). For clarity separate symbols are utilized for the 
three modes of vaginal deliveries for umbilical artery 
values only. (O) Vaginal delivery, (&) breech; (A) 
forceps; (@) caesarean section. 


Umbilical artery Umbilical vein 
7-32 (0-05) 7:36 (0-04) 
7-33 (2-50) 6-00 (1:80) 
2-63 (0-96) 4-02 (0-90) 
7-33 (0-10) 7:37 (0-08) 
5-73 (1-70) 5-07 (1 10) 
2-96 (0-88) 3-85 (0-74) 


group differences were recorded for plasma 
insulin. In the caesarean section group a positive 
relation was found between vein — artery 
glucose and maternal glucose concentration (r — 
+0-63, P« 0-001). No such relation was demon- 
strable in the vaginal delivery group (Fig. 3). In 
addition, in the caesarean section group, a linear 
relation was found between umbilical artery nor- 
adrenaline and vein—artery blood glucose (Fig. 
4). No such relation was found in the vaginal 
delivery group. 

For glycerol, umbilical vein values were 
higher than artery levels in 11 out of 15 in the 
caesarean section group and 10 out of 12 in the 
vaginal delivery group. No linear relation was 
found between vein-artery glycerol and either 
maternal glycerol or umbilical artery nor- 
adrenaline concentration in either group. 


Discussion 


This study confirms that labour and vaginal 
delivery cause variable fetal sympatho-adrenal 
responses, as assessed by umbilical artery nor- 
adrenaline concentrations. The wide range of 
concentrations of noradrenaline reported in this 
study may reflect the variety of the mode of 
delivery included within this small subpopula- 
tion (Fig. 2). Previous studies have highlighted 
the magnitude of the sympatho-adrenal 
responses to vaginal breech delivery 
(Lagercrantz & Bistoletti 1977; Falconer & Lake 
1982). In contrast, the sympatho-adrenal 
responses to delivery by elective caesarean sec- 
tion were less marked, although the con- 
centration of plasma catecholamines ın 
umbilical artery samples was high compared to 
that found in the human adult under stress, as 
exemplified by maternal venous blood levels 
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during delivery. The difference in the magnitude 
of the fetal sympatho-adrenal response to 
delivery between the two groups in this study 
could not be explained wholly on tke basis of 
acid-base disturbance as no significant differ- 
ences were recorded 1n umbilical artery blood 
gases. However, those fetuses born with evi- 
dence of acid-base disturbance tended towards 
elevated catecholamine concentrations. The 
differences 1n the fetal 'stress response' to 
delivery between the two groups were further 
highlighted by significant elevations in artery 
blood cortisol concentration following labour 
and vaginal delivery. These differences, 
although less marked, confirmed thase of Mur- 
phy & D’Aux (1972) who showed a three-fold 
rise in umbilical plasma cortisol between vaginal 
delivery and elective caesarean section. Parturi- 
tion appeared to produce a greater cortisol surge 
in the mother with more pronounced sympatho- 
adrenal activity in the fetus. 

Measurement of fetal concentrations of cate- 
cholamines, glycerol and glucose may be influ- 
enced by maternal levels of these substances. 
The relation between fetal sympatho-adrenal 
activity and metabolic responsiveness was influ- 
enced by maternal factors. There is little evi- 
dence to suggest that placental transport of 
catecholamines occurs in significant quantities; 
indeed, there is strong evidence to support pla- 
cental uptake and oxidation of these compounds 
(Morgan et al. 1972; Castren & Saarikoski 1974; 
Chen et al. 1974). In contrast, blood glucose 
crosses the placenta by facilitated diffusion and 
fetal levels reflect maternal circulating con- 
centrations (Widdas 1961). Umbilical artery 
glucose levels will be influenced indirectly by 
maternal venous blood glucose levels and 
directly by a balance between tissue uptake and 
endogenous glucose production (glycogenolysis 
and gluconeogenesis). In this study, between 
group differences 1n maternal blood glucose, 
although significant, were small. Surprisingly, in 
six cases (two caesarean section, four vaginal 
delivery) maternal venous blood glucose levels 
were higher than 5-5 mmol/l and in four of them 
these higher levels were reflected in high circu- 
lating insulin concentrations. In contrast, 
umbilical blood glucose concentrations were sig- 
nificantly higher in the vaginal delivery group; 
these values were similar to those reported by 
Hagnevik et al. (1984). These differences sug- 
gest that labour and vaginal delivery cause either 
diminished glucose uptake or an increase in 
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Fig. 2. Plasma noradrenaline concentration (nmol/l) 
Bars indicate median values. **P<0-01 (Mann- 
Whitney two sample test) For clarity separate sym- 
bols are utilized for the three modes of vaginal 
deliveries for umbilical artery values only. See Fig 1 


endogenous glucose production in the fetus. 
Catecholamines may influence blood glucose 
concentration through f-mediated glyco- 
genolysis or a-mediated inhibition of insulin 
secretion (Young & Landsberg 1977), but in this 
study high catecholamine levels were not associ- 
ated with marked fetal hyperglycaemia. 

Persson & Tunell (1971) found no consistent 
pattern in umbilical artery-vein glycerol pat- 
terns. In this study vein levels were higher than 
artery levels in all except six deliveries, suggest- 
ing either placental transport or mobilization of 
glycerol within the placenta. Maternal blood 
glycerol levels were significantly raised following 
vaginal delivery an^ this may partly explain the 
raised fetal levels 1n this group. High fetal 
plasma catecholamine levels were not consis- 
tently associated with an elevation in glycerol 
concentration 

This study has demonstrated that the fetal 
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Table 3. Glucose, glycerol and insulin concentrations 1n maternal vein, umbilical artery and vein samples 








Maternal vein Umbilical artery Umbihcal vein 
Blood glucose (mmol) 
Vaginal deliveries 5-0* 4-80*** 4-70** 
(3-60-6-70) (3:20-5:50) (3-30-6-20) 
LSCS 4-50 3-00 3-60 
(3-80-6-30) (2-10-6-30) (3-20-4.70) 
Blood glycerol (mol/l) 
Vaginal deliveries 108** 60-57 ** 63-0* ** 
(47-173) (12-113) (18-199) 
LSCS 71-5 19-0 26-0 
(47-145) (4-45) (12-181) 
Plasma insulin (1.u./ml) 
Vaginal deliveries 13-0 9-0 6-0 
(4:0-35) (2-0-14-0) (2-0-22) 
LSCS 11-0 9.5 11-5 
(4:0-35) (7-0-21-0) (3-0-26) 





Results are median (ranges) 
LSCS, Lower segment caesarean section. 


Significance of difference between vaginal delivery and section (Mann-Whitney two sample test): “P<0-05; 


**P<0-01; ***P<0-001 


metabolic responses to sympatho-adrenal 
activity at delivery were slight when compared to 
those recorded in the adult (Galbo 1975, 1976). 
Increases in blood glucose have been demon- 
strated in the chronically cannulated fetal sheep 
in response to an adrenaline infusion (Jones & 
Ritchie 1978). In the human newborn, marked 
lipolytic responses for thermoregulation (a rise 
in plasma glycerol to 270 + 92umol/l) were 


+1-5 


Umbilical vein-artery blood glucose 
concentration (mmol/l) 


3-0 4-0 


reported within the first 2 hours of life (Persson 
& Tunell 1971; Swanstrom & Bratteby 1981). 
This evidence for sympatho-adrenal receptor 
responsiveness in fetal and early neonatal life 
suggests that sympatho-adrenal activity of 
labour is accompanied by an inhibition of meta- 
bolic responses. 

Acid-base disturbances have been shown to 
reduce catecholamine mediated lipolysis in anı- 
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o (r+ 063) 
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Fig. 3. Relation between maternal blood glucose concentration and umbilical 
vein-artery blood glucose concentration A significant relation was demonstrable 
for the caesarean section (CS) group (P«0-001). No relation found for vaginal 
deliveries. (C) Vaginal delivery; (8) caesarean section (CS) 
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Fig. 4. Relation between umbilical artery noradrenaline concentration 
and umbilical vein-artery blood glucose concentration A significant rela- 
tionship was demonstrable for the caesarean section (CS) group 
(P<0-001). No relationship found for vaginal deliveries. (O) Vaginal 
delivery; (@) caesarean section (CS). 


mal models although in this study no between 
group differences were found for these vari- 
ables. Under general anaesthesia, cate- 
cholamine induced lipolysis was significantly 
reduced during hypercapneic acidosis in Beagle 
dogs (Poyart & Nahas 1966). Hypoxia, which 1s 
frequently associated with high plasma cate- 
cholamine in the fetus, may reduce zhe lipolytic 
responses (Baum 1967). Such an inhibition of 
metabolic processes may be advantageous to the 
newborn infant in preserving adipose tissue for 
subsequent thermogenesis. 
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The duration of lochia 


L. W. OPPENHEIMER, ELIZABETH A. SHERRIFF, J. D. S. GOODMAN, DINA 


SHAH, CATHERINE E. JAMES 


Summary. The duration of lochia and its association with a number of 
obstetric variables was studied in 236 women. Each woman completed a 
diary sheet describing the colour and duration of her lochia for up to 60 
days post partum. The phases of lochia were divided according to the 
classical description; lochia rubra, serosa and alba. The median total 
duration of lochia was 33 days, lochia rubra 4 days and lochia serosa 22 
days. Lochia persisted to 60 days in 1396 of women. The duration of 
lochia was shorter in parous women and women with smaller babies. 


Lochia is classically divided into three phases, 
lochia rubra, serosa and alba. The origins of this 
description remain obscure. The textbook 
description of the total duration of lochia varies 
from 18 days (Smellie 1752) up to 6 weeks (Dew- 
hurst 1981). Whilst there have been a number of 
studies quantifying blood loss for the first few 
days post partum (Newton & Bradford 1961), 
we were unable to find a published study of the 
duration of lochia. 

A prospective study was performed to deter- 
mine the length of each phase of lochia and how 
these may be influenced by a number of obstetric 
variables. 


Subjects and methods 


All women who were delivered at St Thomas’ 
Hospital over a 10-week period were invited to 
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participate in the study. A total of 617 women 
was interviewed by one of us within 48h of 
delivery of a live infant (including eight sets of 
twins) and agreed to complete a diary sheet for 
up to 60 days post partum. 

Each day women were asked to record one of 
three categories that best described the colour of 
their lochia. The choices were labelled red 
(lochia rubra), brown-pink (lochia serosa) and 
yellow-white (lochia alba). A fourth choice, no 
loss, was recorded once vaginal loss had ceased 
Or a normal pre-pregnant discharge had 
returned. Also recorded was the method of 
infant feeding, the type of contraception, the 
date of resumption of intercourse and the return 
of normal menstruation. Full instructions and a 
pre-paid addressed envelope were supplied with 
each diary sheet 

Diary sheets were returned when either no 
loss had been recorded for 7 consecutive days or 
the diary sheet had been kept for 60 days. A pilot 
study, in which return was allowed only at 60 
days, had indicated that this time ltmit was a 
reasonable compromise between patient com- 
pliance and cessation of lochia, and no woman 
was found to restart lochia after 7 days of no loss 
except to record a menstrual period At 30 days 
after delivery a reminder was sent to all women 
who had not yet returned their diary sheet. Data 
from the completed diary sheets was matched 
with the patients data obtained from the 
obstetric case notes (Table 1). In most cases the 
colour changed sequentially from red to pink to 
yellow; where there was fluctuation between 


Table 1. Obstetric variables examined for a relation 
with the duration of lochia 
Maternal age Induction of labour 
Duration of normal 


menses Mode of delivery 
Ethnic origin Placental weight 
Smoking habit Birthweight 
Parity Infant sex 


Previous uterine scar Method of infant feeding 

Maternal booking Oral contraception 
weight postpartum 

Gestational age at Resumption of sexual 
delivery intercourse 


colours (63 returns), the predominant colour 
was recorded. Spoilt returns were defined as 
those in which fluctuations were uninterpretable 
(6), or where data was incomplete or incorrectly 
recorded (19). these returns were not included in 
the analysis. 

The data were analysed by computer using the 
Minitab statistical package (Ryan et al. 1981). 
Median values for duration are quoted because 
of the skew nature of the distribution. Vari- 
ability 1s indicated by the interquartile range 
(25th-75th centiles). Duration of lochia is com- 
pared between sub-groups of patients using the 
non-parametric Kruskal-Wallis test. 


Results 


The overall return rate was 261 (4296) of which 
25 returns were spoilt, leaving 236 for analysis. 
The groups of ‘returns’ and ‘non-returns’ were 
compared for age, parity and ethnic origin and 
though broadly similar, there was a trend in that 
those returning tended to be older, white and of 
lower parity, suggesting that they were of higher 
social class (Table 2). 

The duration of lochia in the complete study 
group Is seen in Fig. 1 which shows a survival plot 
of lochia rubra, serosa and total duration of 
lochia. Because 87 patients (3696) did not 
experience lochia alba, their vaginal loss ceasing 
with lochia serosa, the curve for total duration of 
lochia includes both these 87 patients and those 
with lochia alba. The median duration of lochia 
rubra was 4 days (interquartile range 2-6 days), 
lochia serosa 22 days (16—35) and total duration 
of lochia 33 days (23-48). At 60 days 4% of 
patients still had lochia serosa and 9% lochia 
alba Periods were recorded by 50 patients 
before the return of their diary sheet. No woman 
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recorded the fitting of an intrauterine con- 
traceptive device before the cessation of lochia. 
Each of the obstetric variables listed in Table 1 
was individually examined for an effect on the 
duration of lochia. Other variables, which may 
have been of interest such as twin pregnancy and 
retained placenta at delivery, produced insuffi- 
cient numbers for analysis. The median total 
duration for the cessation of lochia was signifi- 
cantly influenced by two variables: increasing 
parity (Table 3) was associated with a decreasing 
median duration of lochia; increasing birth- 
weight (Table 4) was associated with an increas- 
ing median duration of lochia. No other 
obstetric variables showed a significant 
(P<0-05) relation with duration of lochia. 


Discussion 


These results confirm a clinical impression that 
lochia persists for longer than is generally appre- 
ciated. Overall, 15% still had a pink loss (lochia 
serosa) at 42 days (time of the traditional post- 
natal examination) and 4% at 60 days. Malvern 
& Campbell (1973) examined 117 women with 
clinically significant vaginal bleeding up to 6 
weeks post partum and though more than one 
third underwent curettage of the uterus, based 
on clinical and ultrasonic findings, only 10 
(8-596) were found to have histological evidence 
of retained products of conception. Many of the 
remaining 91-5% may have been losing normal 
lochia. Only two of our study patients had a 


Table 2. Numbers of returns and non-returns analysed 
according to age, parity and ethnic group 


Percentages are in parentheses. 


* Includes 25 spout returns. 


Non-return Return? 

Age (years) 

16-19 48 (13) 25 (10) 

20-29 230 (65) 141 (54) 

30—39 74 (21) 90 (34) 

40+ 4 (1) 5 (2) 
White European 232 (65) 190 (73) 
Other 124 (35) 71 (27) 
Parity 

0 157 (44) 135 (52) 

1 118 (33) 82 (31) 
22 81 (23) 44 (17) 
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Fig. 1. Survival plot showing percentage of women (n = 236) who continue to. 
experience lochia, according to phase. Lochia alba ıs included in the curve for 


total duration of lochia (see text) 


curettage and both were performed within 1 
week of delivery. 

Williams (1931) in his study of post-partum 
endometrial regeneration, later confirmed by 
Sharman (1953), found that while the non- 
placental endometrium has completed regenera- 


Table 3. Relation between parity and median total 
duration of lochia 





Total duration 
of lochia (days) 
No. of 
Parity* patients Median (25th-75th centile) 
0 124 38 (26-50) 
1 76 30 (22-43) 
22 36 27 (19-36) 





* Includes all pregnancies of >28 weeks. 
Significance of difference P<0-002 


Table 4. Relation between infant birthweight and 
median total duration of lochia 





Total duration 
of lochiz (days) 





Birthweight No. of. ————— ———— ——— 
(kg) patients Median (25th-75th centile) 
<3 52 29 (20-38) 

3-3-9 145 35 (25-49) 
zd 39 41 (28—56) 





Significance of difference P<0-005. 


tion by the end of the third week, that of the 
placental site was not complete until the sixth or 
seventh week. This process was achieved by 
exfoliation of cells rather than re-absorption in 
situ. Our finding of a median duration of lochia 
of more than 4 weeks suggests that exfoliation of 
cells from the placental bed maybe a significant 
contributory factor in lochial loss beyond 3 
weeks. Any factor influencing duration of 
lochial flow may act via an effect on rate of 
endometrial regeneration. 

In this regard, the finding of a significant rela- 
tion between duration of lochia and increasing 
birthweight (P<0-005) but not placental weight 
(P>0-05) is interesting since Thomson et al. 
(1969) have demonstrated that birthweight and 
placental weight are well correlated. It 1s poss- 
ible, therefore, that the rate of endometrial 
regeneration is in some way related to the weight 
of the baby, perhaps by the degree of uterine 
distension prior to delivery, and is not simply a 
function of the size of the placental bed. 

Having demonstrated an association between 
the duration of lochia and increasing birth- 
weight, an increase in duration of lochia with 
parity might have been expected since increasing 
birthweight and parity are related (Thomson et 
al. 1968). However, the opposite proved to be 
the case. A possible explanation for this could be 
that the small increase in average birthweight 
noted between primigravidae and multigravidae 
(100 g in our study) was outweighed by the more 
efficient involution of the parous uterus. The 
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observation of an inverse relation between par- 
ity and duration of lochia is not new. Hippocr- 
ates is reported to have stated that 'those women 
who are having their first child suffer most at 
childbirth and during purgation and those who 
have had fewer children suffer more than those 
who have had more' (Ellinger 1952). Sadly we 
were unable to confirm the Hippocratic opinion 
that ‘lochial purgation lasts generally 42 days 
when the child is a female . . . when the child is a 
male purgation lasts 35 days.’ 

Hormonal influences on the puerperal uterus 
are poorly understood. Breast-feeding, which 
produces ovarian suppression with raised pro- 
lactin levels (Howie et al. 1982), might have been 
expected to influence the duration of lochia, but 
no significant association was found. In addition, 
neither the progesterone-only pill (started about 
the 10th day) nor the combined oral con- 
traceptive (started at any time during the study) 
had any significant effect. 

A low return rate (42%) in this type of study 
might be expected. It is the characteristics of the 
target population rather than the experimental 
design that has most bearing on return rates 
(Kaplan & Cole 1970) and puerperal women 
once home have many responsibilities. Bias may 
be introduced in a study such as this in two ways. 
Firstly, the responders may constitute an unre- 
presentative sample of the total population, and 
the possible influence of social class has already 
been mentioned. Secondly, variation in the 
duration of lochia itself may have affected the 
response rate, but because women were permit- 
ted to return their diary sheets after the cessation 
of lochia, those who had an extremely short 
duration of lochia were as likely to remember to 
return their forms as women still bleeding at 60 
days. 

In order to simplify both the response and 
analysis, only three categories of lochia were 
permitted. To a certain extent, this distinction is 
artificial as the colour of lochia is, in all prob- 
ability, a continuous spectrum. Indeed, more 
than one third of women ın this study did not 
experience a lochia alba phase. 

This study demonstrates that prolonged 
vaginal loss in the puerperium, which can be a 
difficult clinical problem, is neither unusual nor 
necessarily abnormal. It is suggested that.the 
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' traditional teaching on the duration of lochia 


needs reappraisal. 
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Mast cells in the tubal wall in women using an 
intrauterine contraceptive device 


ROAR SANDVEI, ANNE-LONE WOLLEN, PER R. FLOOD, CARSTEN ANKER 


Summary. The number of mast cells in the tubal wall of 33 healthy non- 
pregnant women, 17 of whom had an intrauterine contraceptive device 
(IUCD), was investigated. Light microscopy showed that both the 
muscularis externa and the lamina propria of the tubal wall contained 
more mast cells in the 17 IUCD users than in the 16 non-users (control 
group). In both patient groups the mast cell concentration was higher in 
the muscularis externa than in the lamina propria. Most mast cells of the 
muscularis externa were more closely related to smooth muscle cells 
than to blood vessels. The increased number of mast cells in IUCD users 
may be a factor in the pathogenesis of pelvic inflammatory disease and 
the ectopic pregnancies that occur in IUCD users. 


Ectopic pregnancies occur more frequently in 
women using an intrauterine contraceptive 
device (IUCD) (Tatum 1977; Savolainen & Sak- 
sela 1978). Pelvic inflammatory disease (PID) 
also occurs more often in [UCD users than in 
non-users (Westrgm et al. 1976; Beerthuizen ef 
al. 1982). It seems reasonable to relate the 
increased prevalence of tubal pregnancies to 
such inflammatory changes. 

In a previous paper we described a pro- 
nounced reduction of ciliated cells in the endo- 
salpinx of [UCD users (Wollen et al 1984), and 
in this paper we report an increased number of 
mast cells ın the tubal wall of IUCD users. Mast 
cells are known to contain potent biological 
mediators and these may be responsible for local 
inflammatory reactions (Wasserman 1979). 
Consequently mast cells ın the tubal wall may 
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play a central role in the unwanted side effects 
associated with the IUCD. 


Subjects and methods 


An 1-cm segment of the isthmic portion of the 
oviduct was removed during laparotomy or 
laparoscopy from 33 healthy non-pregnant 
women undergoing sterilization, 17 of them had 
used an IUCD for >6 months (study group) and 
the other 16 (control group) had not used an 
IUCD nor hormonal contraception. Fifteen of 
the IUCDs incorporated copper wire. The two 
groups were similar for age and parity (Table 1). 
Three of the IUCD users had previously suf- 
fered from salpingitis. 

Immediately after removal, the biopsies were 
fixed in 1% (formaldehyde, 2-5% glu- 
taraldehyde, 0-06 m sodium cacodylate buffer at 
pH 7-4, and approximately 60% Ringer's solu- 
tion. Tubal cross sections, about 1 mm thick, 
were cut after 1—3 days in the fixative at 4°C and 
rinsed overnight in a similar solution lacking 
aldehydes. Later the tissue blocks were 
postfixed in 1% OsO, in the rinsing solution for 
3h, washed 1n two changes of distilled water, 
dehydrated in ascending concentrations of 
acetone and embedded in Agar epoxy plastic. 

For light microscopy, 1 um cross-sections of 


Table 1. Characteristics of the patient groups 
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Significance 





IUCD-users Controls (no IUCD) of difference 
(n = 17) (n = 16) Student s t-test 
Mean SD Range Mean SD Range i d 
Age (vears) 37.3 36 3-44 37-8 42 29—43 o7 
Parity 2-4 0-6 2-4 28 0-8 ds teli 
Gravidity 2:5 0-7 2-4 3 1-4 2-8 (HORN 
—  —M M MM MÀ M À———M HÀ a a t PÀ 


the tubal wall were stained with 19» toluidine 
blue in 1% sodium tetraborate. Mast cells were 
identified, counted, and their location relative to 
other tissue components noted at a magnifica- 
tion of x 560. The sections were then photo- 
graphed at low magnification, and the total area 
of tubal epithelium, submucous connective 
tissue and muscular wall measured on a Kontron 
MOP AMO3 morphometrical analyser. 

For transmission electron microscopy, ultra- 
thin sections were cut on a LKB Ultrotome V 
ultramicrotome, inounted on formvar and car- 
bon coated copper grids, stained with 1° uranyl 
acetate in distilled water and lead citrate 
(Reynolds 1963) and examined in a JEOL 100 
CX or a Philips EM 300 transmission electron 
microscope. 

For statistical analysis Wilcoxon's 2-sample 
test and Student's r-test were used. 


Results 


The cross-sectioned tubal lumen in 18 biopsies 
(seven with and 11 without an IUCD) was small 
with three to five epithelial folds and was repre- 
sentative of the isthmic portion. However, in 
spite of the fact that all biopsies were taken from 
the isthmic portion of the oviduct, 14 biopsies 
(10 with and four without an IUCD) contained a 
large lumen with highly elaborate epithelial 
folds, as in the ampullary region. 

With the light microscope the mast cells were 
seen to be elongated cells with intensely stained 
basophilic granules, less than | um wide. filling 
the entire cytoplasm. Some cells appeared to be 
partially 'degranulated' and basophilic granules 
were scattered throughout the surrounding 
extracellular space (Fig. 1). Asthe metachroma- 
tic reaction does not work well on semithin 
epoxy sections, we used the electron microscope 
for definitive identification of these cells. No 


attempt was made by light microscopy to dis- 
tinguish between different types of mast celis. 

With the electron microscope the mast cells 
were seen to possess several leaflike 
cytoplasmic projections (80-100nm in width 
and l-3um in length) into the surrounding 
extracellular matrix. The cytoplasm was packed 
with membrane bounded bodies 0-4—0-8 um in 
diameter with electron density varying from 
almost black to light granular grey (Figs 2 and 
3). Beyond these granules some small 
mitochondria, and a dense cytoplasmic ground 
substance dominated by numerous free ribo- 
somes, and some filaments were the only struc- 
tures seen (Fig. 3b). 

Some of the electron dense cytoplasmic 
bodies contained tiny cylindrical inclusions with 
filaments disposed in circular or spiral-shaped 
parallel patterns (Fig. 3a). These scrolls are 
specific for human mast cells (Caulfield er ul 
1980). In most granules the dense matrix filled 
the membrane vesicle completely, whereas 
others appeared to contain a partly dissolved 
matrix (Fig. 2b). 

Light microscopy of one semithin section from 
each of the 33 biopsies identified a total of 700 
mast cells. Aggregates of mast granules, lacking 
a well-defined cellular appearance (like those 
marked Mg in Fig. la and Ib) were not included 
in this survey. The mast cells were found with 
variable frequency in both the lamina propria 
and the muscular part of the wall. but never in 
the tubal epithelium. AIL biopsies contained 
mast cells in the muscularis, but five sections 
from the IUCD users and six from the non-users 
lacked such cells in the lamina propria. 

The average concentration of mast cells was 
higher in the muscularis than in the lamina pro- 
pria in both groups and higher in both lavers in 
the [UCD users than in the control group. In the 
muscularis the difference between the two 
groups was statistically significant (P<0-013 
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Fig. la—d. Light micrographs of toluidine blue stained semithin sections from the muscular 
part of the tubal wall of an IUCD user. Mast cells ( Mc) and mast cell granules (Mg) are 
located next to capillaries (c). smaller veins (v) and between smooth muscle cells (sm). 
Some scattered mast granules are probably derived from neighbouring mast cells by 


degranulation. (Arrows). 


(Table 2). In the control group 51% of the mast 
cells appeared degranulated to a variable 
degree. In the IUCD users degranulation was 
less prominent, involving only 38% of the mast 
cells. However, because of the higher total 
number of mast cells in this group, 1-7 times as 
many mast cells were degranulated compared 
with the control group. 

No significant differences were found in the 
density of mast cells per mm? sectioned tissue 
between biopsies with an isthmic or ampullar 
appearance in either group of subjects ( Table 3). 

When the biopsies were grouped according to 


the phaseof the menstrual cycle, secretory phase 
biopsies appeared to contain slightly more mast 
cells than were seen in proliferative phase biop- 
sies. The difference was statistically significant 
only in the control group. The lack of signifi- 
cance in the IUCD group could perhaps be due 
to the limited number of biopsies examined. 
Within the muscular part of the tubal wall 
most mast cells were closer than one cell width 
from the nearest sm. oth muscle cell. In the 
[UCD users the mean distance was 2-4 (SD 3-2 
um (7 = 415), and in the control group 4 (SD 5) 
um (n — 188). The difference was statistically 





2b 


significant (P<0-025). Only about half of these 
mast cells were within five cell widths from 
indentifiable small blood vessels. Even selecting 
only such cells showed that their mean distance 
to the external border of the vessel-wall was 
about three times that to the smooth muscle 
cells, 10-4 (SD 7-2) um (n = 174) in IUCD users 
and 10-4 (SD 7-2) um (n = 104) in the control 
group. The difference was statistically significant 
in both groups (P<0-025). 

In the lamina propria the mast cells appeared 
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Fig. 2. Transmission electron micrographs of (a) a mast cell (Mc) completely surrounded by 
smooth muscle cells (sm) and fibroblast processes (fb) in a collagenous matrix (co/) and (b) a 
mast cell (Mc) next to a capillary (c) and fibroblast processes (fb), also in a collagenous 
matrix (col). Note the variable density of the mast granules in (b) and the numerous 
cytoplasmic processes of both mast cells. 


to be slightly closer to blood vessels. In IUCD 
users the mean distance was 6:4 (SD 4) um 
(n — 50) and in the control group 7:2 (SD 5.6) 
um (n — 43). This difference was not statistically 
significant ( Table 4). 

The relation of the mast cells to other tissue 
components within the muscular part of the 
tubal wall of IUCD users was also examined by 
transmission electron microscopy. Our pre- 
liminary results indicate that 11 of 18 mast cells 
were situated <Sum from autonomic nerve 
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Fig. 3. (a) Transmission electron microscopic detail of two mast granules with scroll-like 
inclusions. (b) Transmission electron micrograph of a naked nerve fibre ending (nf) in close 
proximity to a mast cell and its processes (mcp). The dense core synaptic vesicles (arrows) 
indicate that the nerve terminal contain monoamines. Mg. Mast cell granule; m, 
mitochondrion: r, ribosomes. 


Table 2. Number of mast cells per mm? sectioned area of tubal wall 





IUCD users Control group Significance of 
(n = 17) (n = 16) difference 
ss _ Wilcoxon's two 
Median (range) Median (range) sample test 
aaa OMM 
Lamina propria 7-9 (33-3) 3:8 (34-0) NS 
Muscularis externa 22-8 (52-5) 10-4 (59-6) P<0-01 
Lamina propria plus muscularis externa 14-3 (49-9) 8:0 (44-6) P<0-01 


——- “eee 


Table 3. Number of mast cells per mm? sectioned area of tubal wall in the different parts of the fallopian tube 
eee 

No. of Lamina propria Muscularis Lamina propria plus 
Group biopsies Median (range) Median (range) muscularis Median (range) 
aaO 
IUCD users (n= 17) 


Isthmus 7 17-0 (33-3) 23-5 (52-5) 20-4 (49-9) 

Ampulla 10 6:7 (33.2) 22.3 (43-0) 14-2 (36-5) 
Control group (n= 16) 

Isthmus 11 0-0 (34-0) 7-6 (59-6) 6-0 (44-6) 

Ampulla 4 8-7 (12-1) 16-9 (14-8) 11-6 ( 6-1) 

Unknown l 0-0 5:1 4-6 


————————————————————————————— 


There were no significant differences in the density of mast cells between isthmus and ampulla in the different parts 
of the fallopian tubes in either groups (Wilcoxon's two samples test) 
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Table 4. Distance from mast cells to nearest smooth muscle cell and blood vessel in different parts of the tubal wall 





Muscularis externa 


Distance to Distance to 
muscle cell (um) 
Patient group (D1) mast cells (D2) 
IUCD users 
(n = 17) 2-4 (3-2) 415 10-4 (7-2) 
Control group 
(n — 16) 4-0 (5-0) 188 10-4 (7:2) 


No. of capillary (um) No of capillary (um) No of 


Lamina propria 
Distance to Significance 
of difference 


mast cells (D3) mast cells D1 vs D2 


174 6-4 (4-0) 50 P<0-025 


104 7-2 (5-6) 43 P<0-025 





Results are means (SD) values 


fibres (Fig. 3b). Two of the 18 mast cells could 
also be characterized as being perivascular. One 
of these was also perineural (Fig. 2b) The rest of 
the mast cells was entirely surrounded by 
smooth muscle cells and fibroblasts (Fig. 2a). 


Discussion 


Although the metachromatic staining reaction 
was not tested for the mast cells in this study, 
electron microscopy of at least 50 cells with 
strongly basophilic granules showed that they all 
contained typical mast granules of either the 
scroll, crystalline, particulate or combined type 
(Kawanami et al. 1979). Their origin as mac- 
rophages or basophile leukocytes could there- 
fore be ruled out. 

The increased number of mast cells found in 
the tubal wall of IUCD users as compared to 
non-users has to our knowledge never been 
reported before. However, this observation 
agrees well with the previously reported abun- 
dance of mast cells in the uterine wall of women 
using an IUCD (Sheppard & Bonnar 1979) and 
of hamsters with an implanted IUCD (Moore et 
al. 1979). Increased numbers of mast cells have 
also been reported from uterine smears of 
women using an IUCD (Tursi et al. 1984). 

In our study the mast cells seemed to be most 
abundant in biopsies taken during the secretory 
and menstrual phases ın both IUCD users and 
control subjects. This is in agreement with the 
cyclic variation of mast cells found by Iversen 
(1960) in the cervix uteri of women not using an 
IUCD. Foley et al. (1978) have proposed that 
the heparin content of these mast cells may con- 
tribute to the pathogenesis of excessive bleeding 
and dysmenorrhoea, both conditions which are 
more often seen among IUCD-users. 


The density of mast cells in the tubal wall in 
our study (Tables 2 and 3) is in the lower range of 
those reported in other tissues such as skin, 
colon and bronchus (Eady 1979; Thompson & 
Buchmann 1979; Connell 1971). Our lower den- 
sities, however, may reflect the smaller thickness 
of our sections (1 um) compared with 5-10 um 
sections studied by these authors, rather than to 
any real difference in mast cell density. 

The association between increased mast cell 
density and chronic inflammation has been 
known since the work of Ehrlich (1879). The 
role of tubal mast cells in the initiation, mainten- 
ance and repair of inflammatory reactions 1s not 
understood and is likely to be very complex. 
Mast cell activation can be caused by several 
agents, including IgE and neurotensin, and such 
activation results 1n the liberation of a variety of 
biologically active mediators including vasoac- 
tive, chemotactic and proteolytic substances 
(Wasserman 1979). Mast cell mediators may 
also minimize rather than enhance inflammatory 
processes, which could be the case in IUCD 
users who have increased numbers of mast cell 
without signs of inflammation (Tursi et al. 1984). 

Mast cells have been shown to take part in 
axon reflex vasodilatation in the skin (Kiernan 
1975) and to degranulate upon electrical stimu- 
lation of the associated nerves in the presence of 
an «-blocking agent in the human omental veins 
(Thureson-Klein & Stjárne 1979). 

Mast cells have important functions to per- 
form in normal tissue (Padawer 1979). We are of 
the opinion that the mast cells in the fallopian 
tubes relate to muscular dynamics rather than to 
vascular permeability. 
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Absorption of menstrual discharge by tampons inserted 
during menstruation: quantitative assessment of blood 


and total fluid content 


ROY J. LEVIN, GORM WAGNER 


Summary. The simultaneous absorption of genital secretions and blood 
was assessed in 61 intravaginal tampons from eight young, healthy, 
nulliparous volunteers during menstruation. The tampons were self- 
inserted over the first 3 days of menstruation according to the habit of 
each subject. Wide variations in the amount of blood and fluid absorbed 
were noted within and between subjects. The mean amount of genital 
secretion absorbed was 0-31 g/h and that of menstrual blood was 0-76 
gh. The average tampon absorbed 65% blood and 35% genital 


secretion. 


After many years of inactivity, renewed interest 
in catamenial products and their possible effects 
on the vagina and the perineal area was stimu- 
lated by the occurrence of toxic shock syndrome 
in menstruating women wearing tampons (Insti- 
tute of Medicine 1982), and several articles on 
this subject were published in Ann Intern Med 
(1982) 96, (6 Part 2). Although there have been 
many observations on the loss of menstrual 
blood (Barer & Fowler 1936; Stevenson et al. 
1945; Hallberg & Nilsson 1964a,b; Rybo 1966; 
Shaw 1973; Shaw et al. 1972) only one recently 
published study has attempted to quantify the 
amount of blood absorbed by an intravaginal 
tampon during menstruation to the total men- 
strual discharge (Fraser et al. 1985). Such infor- 
mation is of value as it is claamed that tampons 
may damage the vaginal epithelium even during 
menstruation (Friedrich 1981) and it allows 
quantification of the errors involved in methods 
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that monitor menstrual blood loss by directly 
weighing the sanitary protection before and 
after use (Pendergrass et al. 1984). The present 
investigation was instigated to quantify the rela- 
tion between the amount of blood absorbed by 
an intravaginal tampon to the total amount of 
menstrual discharge during menstruation in 
healthy young volunteers and is part of a wider 
study on human vaginal physiology (Wagner & 
Levin 1978a,b, 1980; Wagner 1979; Levin 1980; 
Wagner & Ottesen 1982; Wagner et al. 1984). In 
the context of the study, genital secretion 1s 
defined as the mixture of fluid and solids present 
in the vaginal lumen apart from blood. This 
secretion is heterogeneous consisting mainly of 
uterine, cervical and vaginal secretions, exfoli- 
ated cells and bacteria with possible minor con- 
tributions from the fallopian tubes, glands of 
Skene and Bartholin and contamination by urine 
(Wagner & Levin 1978a, 1980). 


Subjects and methods 


The study was approved by the local ethics com- 
mittee. The Helsinki Declaration was followed, 
and written, informed consent was obtained 
The experiments were conducted with volun- 
teer student nurses who were paid a nominal fee 
for participating. They were aged between 22 
and 24 years, were healthy and nulliparous, had 
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no previous gynaecological diseases and were 
not using steroid contraception. 

The tampons used were Tampax (regular; 
Tambrands Ltd.) purchased commercially from 
random sources. Each tampon was removed 
from its cardboard inserter and placed in a 
serially numbered, plastic phial fitted with a snap 
air-tight lid. The whole was weighed and the 
weight recorded. A record card with the tampon 
number upon which times of insertion and 
removal could be written was given to all the 
subjects. They were told to maintain their 
normal tampon usage/procedures and to change 
them according to their own personal habit. On 
removal of the used tampon they were asked to 
return it to its numbered container, then seal it 
immediately with its lid. The insertion and 
removal times were recorded by the subject on 
the sheet. The used tampons were brought to the 
laboratory the next day and weighed imme- 
diately. The current tampon worn by the subject 
was then removed and weighed in its 5hial. All 
tampons were subsequently removed from their 
phials, cut quickly into small pieces into individ- 
ual numbered 200-ml beakers with surgical scis- 
sors and the pieces were extracted with 20 ml of 
distilled water. The water was forced into and 
from the cut tampon by using a plastic multi- 
perforated disc plunger with a diameter (4-5 cm) 
that just fitted the beakers. Approximately 
10-15 strokes of the plunger were used to facili- 
tate extraction of the blood from the tampon. As 
much fluid as possible was then expressed from 
the tampon into a graduated cylinder by strong 
manual pressure and the volume noted. This 
varied from 8 to 15 ml and was obviously depen- 
dent on the amount of blood initially absorbed 
by the tampon. The expressed volume was then 
centrifuged for 10min to spin down cellular 
debris. After centnfugation a sample of the 
supernatant was taken for determination of the 
haematin content by pipetting 0-5 ml into 4-5 ml 
of 5% NaOH (Shaw et al. 1972; Hallberg & 
Nilsson 19645). The tampon residues containing 
trapped blood and the remaining extracting fluid 
were then added to 200 ml of 5% NaOH ın a 
500 ml beaker. Vigorous stirring for a few min- 
utes ensured that the blood and fluid in the tam- 
pon was mixed with the alkah. The beaker was 
then covered with plastic film, held in place with 
a rubber band, to prevent evaporation. After 
standing for 48 h at room temperature the alkali 
was decanted off, spun down and its optical den- 
sity measured at 545 nm together with the alkali 


haematin obtained from the initial water extract 
of the tampon. The amount of blood on the 
tampon in ml was calculated by the method of 
Shaw et al. (1972), using a sample of the subject's 
venous blood (obtained mostly at the onset of 
menstruation) to prepare the alkaline haematin 
standard. The concentration of haematin in the 
original extract of the tampon multiplied by the 
volume of the fluid collected gave the amount 
initially extracted from the tampon, while the 
concentration in the 200 ml of final extract multi- 
plied by the total fluid volume present gave the 
amount of residual haematin left in the tampon 
that could not be squeezed out by the plunger. 
Addition of these two estimates allowed the 
total amount of haematin (and thus blood) to be 
calculated. For calculation purposes it was 
assumed that the specific density of blood was 
equal to that of water (i.e. 1 ml blood=1 g). The 
total wet weight of the genital material collected 
on the tampons was corrected for its dry weight 
content. The dry weight/wet weight ratios of 
material collected on 10 tampons dunng the 
menses of three subjects (obtained by heating 
the wet, soiled, weighed tampons to dryness and 
re-weighing) ranged from 79 to 92% with a mean 
of approximately 85%. This compares reason- 
ably with the 8896 reported by Bussing (1957). 
The mean percentage wet weight was used to 
correct the observed wet weight of the tampon 
contents from all the subjects into a 'fluid-only 
wet weight'. By subtracting the amount of blood 
found from this corrected 'fluid-only wet weight’ 
for each individual tampon, an estimate of the 
amount of genital fluid other than the menstrual 
blood per se could be assessed. In six tampons 
(approximately 1096) with large amounts of 
blood and small amounts of genital secretion the 
various applied corrections led to errors so that 
the estimated amount of blood on the tampon 
was slightly greater than its total weight leading 
to apparent negative values for genital fluid 
secretion rate. These errors occurred because an 
overall mean value for the dry/wet weight ratios 
had to be applied to all tampons despite obvious 
variations that exist in specific cases. The nega- 
tive values were regarded as representing zero 
absorption of genital fluid. 

The haemoglobin content of the subject's 
blood was estimated by the  cyan- 
methaemoglobin method (Merckotest kit). The 
range of normal haemoglobin values for females 
with this kit was 12-16 g/10 dl. All the subjects 
were found to be within this range (Table 1). 


Table 1. Details of contraception used and 
haemoglobin concentration in eight subjects. 





Subject Contraception Hb (g/10 dl) 
1 Sheath 13-7 
2 Diaphragm 14-6 
3 Sheath 132 
4 Sheath 13:3 
5 Sheath 12-8 
6 Cu-IUCD 12-4 
7 Cu-IUCD 13-5 
8 Cu-IUCD 13-2 





Cu-IUCD, Intrauterine contraceptive device with 
copper wire. 


Results 


The relation of the amount of blood to the 
amount of genital fluid collected on consecutive 
tampons inserted serially by eight healthy sub- 
jects during the first few days of menstruation 
was assessed. Table 2 lists the results for the 
serial tampons used by each of the eight women; 
the duration of insertion, the corrected amount 
of genital secretion absorbed per hour, the 
amount of blood absorbed per hour and the 
percentages of blood and genital secretion on 
each tampon. The data show a wide range of 
values for the amount of blood present and the 
amount of genital secretion absorbed both 
between and within subjects. There was no evi- 
dence that the three women using the Cu-IUCD 
had any greater blood loss than those using the 
sheath or diaphragm methods of contraception 
as their mean blood loss, standard deviations 
and range of loss were well within the values 
shown by the other subjects. 

The percentage of blood absorbed by tampons 
varied from 1046 to the maximum 10045, a range 
actually observed for the tampons of subject no 
2. The few negative values obtained for the 
amount of genital secretion collected per hour in 
subjects 2, 4, 5 and 6 are due to the technique 
used to correct the secretion weight to a 'secre- 
tion fluid-only-weight’ as detailed in the 
methods section. They have been regarded as 
zero secretion collections in the calculations of 
measurements, etc. 

Because the tampons were inserted serially in 
each subject, it was possible that those inserted 
earlier during menstruation would absorb more 
genital secretions than those inserted later. 
However, inspection of the data in Table 2 
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reveals no clear pattern and this hypothesis 1s 
unsupported. 

A tabulated summary of the means, medians 
and the grand means of the means and medians 
for the hourly amounts of genital secretion and 
of blood absorbed by the tampons are collected 
in Table 3 together with the mean and medians 
for the percentages of blood and secretion in the 
groups of tampons for each individual's menses. 
In most cases there is a good agreement between 
the calculated mean and median suggesting that 
the data were distributed normally. The grand 
mean (for all the data) indicates that approxi- 
mately 6596 of the material collected on a tam- 
pon during menstruation is blood while 35% is 
genital secretion. The grand mean for the 
amount of genital secretion absorbed per hour 
on the 61 tampons from 8 subjects was 0-31 g/h. 
This is remarkably similar to the mean amount 
of genital fluid collected from the vagina (0-33 
SD 0-05 g/h) during the intermenstrual period 
when a tampon was collecting secretion for a few 
hours daily, as described in the study by Wagner 
& Levin (1980). 


Discussion 


It is obvious from our results with just eight 
subjects that the percentage of genital secretion 
absorbed, in relation to blood absorbed by tam- 
pons during menstruation, varies over a very 
wide range of values from 1 to 92%. The mean 
value for the relative amount of secretion 
absorbed on a tampon during the first 3 days of 
menstruation approximates to 35% of the wet 
weight. This proportion 1s ın close agreement 
with the bnef statement of Hallberg & Nillson 
(19642) that the total menstrual volume 1s some 
60% greater than the blood volume, giving a 
genital secretion volume some 37% of the men- 
strual volume. 

Our data also clearly show no particular pat- 
tern of the amount of secretion in relation to the 
serial, temporal sequence of tampon usage. 
There is no evidence that the early inserted tam- 
pons absorbed more genital fluid than later ones. 
The relation between the absorption of blood 
and that of genital secretion 1s complex and as 
our data show, each tampon insertion must be 
regarded as a unique combination of dynamic 
events. The balance between the amounts of 
various genital secretions formed, the blood loss 
and the duration of insertion are independent 
variables that change for each occasion. 
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Table 2. Amounts and percentages of genital fluid secretion and blood absorbed on tampons inserted serially 1n 
eight subjects 


C—O 


Duration of Fluid Fluid 
Senal tampon insertion secretion Blood Blood secretion 
numbers (h) (g/h) (g/h) (%) (%) 
Subject 1 
1 3°5 0-33 0 26 44 56 
2 3 0 79 0-59 43 57 
3 6 0-31 1-08 78 22 
4 3.5 0-47 1-00 68 32 
5 2-5 0-23 0-72 76 24 
6 3.5 0-55 0-60 52 48 
Mean — 0-45 0-71 60 40 
Subject 2 
1 2:5 0-23 0-76 T] 23 
2 3 1:81 0 20 10 90 
3 1 0 13 0-80 86 14 
4 11:5 0-13 0-40 76 24 
5 2 0 2-9 100 0 
6 2 0 3-5 100 0 
7 1 0-18 16 90 10 
Mean — 0-35 1:45 T] 23 
Subject 3 
1 3 0-44 0 30 41 59 
2 3-25 0-29 0-15 34 66 
3 4 0-51 0-18 26 74 
4 7-5 0-24 0 23 49 5] 
5 4 0-71 1-25 64 36 
6 2°25 0-53 0 62 54 46 
7 6-75 0-12 0 33 73 27 
8 9-75 0-12 0-08 40 60 
9 1:5 1 39 0-53 28 72 
Mean — 0-48 0-41 45 55 
Subject 4 
1 45 0-20 1-24 86 14 
2 9 0-15 0-16 52 48 
3 3.75 0 12 1-07 90 10 
4 1-75 0-02 2-69 99 l 
5 2-75 0-10 0-65 87 13 
6 3 0-14 1-67 92 8 
7 4 0 1-23 100 0 
8 2:25 0-47 1-02 68 32 
9 7-75 0-04 0 45 92 8 
10 2-75 0 0-76 100 0 
Mean — 0-12 1-09 87 13 
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Duration of Fluid Fluid 
Serial tampor insertion secretion Blood Blood secretion 
numbers (h) (g/h) (g/h) (%) (%) 
Subject 5 
1 3.5 0-47 0 43 48 52 
2 4 0-25 1-30 84 16 
3 7:5 0-18 0-85 83 17 
4 4 0 1-58 100 0 
5 4-25 0-09 0-47 84 16 
6 2-5 0 21 0-84 80 20 
7 1 0-47 0-80 63 37 


z 
ž 
| 
z 
E 
3 
x 


Subject 6 

1 2 0-67 1:1 62. 38 

2 3 0-50 1-2 71 29 

3 4 0-26 0-93 78 22 

4 4-5 0-11 0-60 85 15 

5 2 0 1:35 100 0 

6 2.5 0-27 1:48 85 15 

Mean — 0-30 1-11 80 20 
Subject 7 

1 3-75 0-31 0-75 71 29 

2 4-5 0-28 0-27 49 51 

3 3.25 0-14 0-18 56 44 

4 9-75 0-22 0-16 42 58 

5 1 0-08 0-30 79 21 

6 3 1-06 0-33 24 76 

7 3-75 0-18 0-11 38 62 

8 10-5 0-16 0-06 21 73 

9 4 0-13 0-12 48 52 

10 4 0-32 0-10 24 76 

Mean — 0-29 0-24 46 54 
Subject 8 

1 4 0-18 0-07 28 72 

2 2 0-32 0-04 11 89 

3 8 0-11 0-01 92 

4 6-5 0-19 0-06 24 76 

5 3 0-34 0-23 40 60 

6 1:5 0-42 0-51 55 45 

Mean — 0-26 0-15 28 72 





A few negative vzues for fluid secretion were obtained in subjects 2, 4, 5 and 6 because of the correction used to 
convert total secretion weight into a fluid secretion weight (see text). These are shown as zero absorption. Subjects 
1, 2, 3, 4, 5 and Tbegan tampon insertion on Day 1 of their cycle while subjects 6 and 8 began on Day 2. 
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Table 3. Mean and median amounts and percentages of blood and fluid secretions absorbed on tampons in eight 








subjects* 

Fluid secreticn Blood Fluid secretion 

(g/h) Blood (g/h) (96) (96) 
No. of Ue Se 
Subject tampons Mean Median Mean Median Mean Median Mean Median 

1 6 0-45 0-40 0-71 0-66 61 60 39 40 

2 7 0-35 0-38 1-45 0-80 81 86 19 14 

3 9 0-48 0-44 0 41 0 30 46 41 54 59 

4 I0 0-12 0-11 1 09 1-05 90 91 10 8 

5 7 0-23 0-21 0-90 0-84 80 83 20 17 

6 6 0-30 0-27 1:11 1:15 79 82 21 18 

7 10 0-29 0-20 0-24 0-17 45 45 55 55 

8 6 0-26 0-26 0-15 0 07 37 26 63 7A 
Grand 

means 61 0:31 0-28 0-76 0-63 65 64 35 36 





"The mean and median amounts and the median percentages were calculated from the individual data listed in 
Table 2. The mean percentages were calculated from the mean amounts of fluid and blood listed in Table 3 


It should be stressed that our subjects were 
asked to insert and remove the tampons accord- 
ing to their personal preferences and habits. The 
data obtained thus reflect normal tampon usage 
in our eight subjects and indicate the blood/ 
secretion ratios in a healthy, young, female 
population using this particular tampon. Sur- 
prisingly little appears to have been published 
about tampon usage (see review by Reame 1983) 
and the cues or stimuli used by women to change 
their tampons. On questioning our subjects, 
they gave as reasons the actual feeling of blood 
(wetness) seeping on to the labia, perineum or 
thighs (breakthrough leakage) and experience 
from previous menses in relation to the amount 
of time that a tampon can be left in the vagina 
before this breakthrough leakage occurs. Some 
occasionally employed automatic changing of 
the tampon at each urination/defzecation or at 
specific time intervals like coffee and lunch 
breaks. One subject mentioned a technique used 
when she wished to leave a tampon in for a 
longer time interval than usual. She removes the 
tampon when sitting on the toilet and then bears 
down on the vagina by holding her breath and 
increasing the intra-abdominal pressure (Val- 
salva manoeuvre). This squeezes out stored 
blood from the uterus/vagina allowing the tam- 
pon next inserted to be maintained ui situ for a 
longer period of time before breakthrough leak- 
age. She said that many nurses used this tech- 
nique if they were in situations where they could 
not easily change their tampons (i.e. operating 


theatre, social occasions, etc.). The wide varia- 
tions in tampon changing behaviour will 
obviously influence the relation between the 
amount of genital fluid absorbed and the uptake 
of blood on the tampons. 

Only one other study (Fraser et al 1985) has 
attempted to quantitate the blood lost at men- 
struation with the total amount of menstrual 
discharge collected on tampons. Using a tech- 
nique, similar to ours, Fraser et al. (1985) col- 
lected a mean total menstrual discharge/24 h of 
15-6 ml (SE 1-5) in 15 women. Approximately 
34% (mean 5:3 SE 0-9 ml) of this was estimated 
to be blood so that the amount of genital secre- 
tion collected during menstruation was 10-3 ml. 
Cervico-vaginal fluid collected on tampons by 6 
subjects on non-menstruating days, was assessed 
as 4-4 (SE 0-4) ml/24h. Assuming a similar 
amount being produced during menstruation; 
some 5-9 ml/24 h (10-3—4-4 ml) of fluid, repre- 
senting 38% of the total menstrual discharge, 
was unaccounted for by cervico-vaginal fluid or 
blood. It was suggested that the source of this 
unaccounted for large volume of fluid was prob- 
ably uterine, it being formed mainly from endo- 
metrial tissue exudate during shedding rather 
than endometrial glandular secretion. The latter 
would presumably be quantitatively small 
during menstruation (Clemetson et al. 1973). 
Thus Fraser et al. (1985) found that blood per se 
accounted for only 3646 of the total menstrual 
fluid discharge collected on tampons while our 
values indicate that some 6596 of the weight was 
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Table 4. Amount Df genital secretions produced by women collected either by absorbent material (tampons) placed 
in the vagina or by glutaraldehyde-treated collagen sponges or estimated by vaginal wall evaporation rate 


Genital secretions 


No of Secretion 
Author subjects (g/24 h) (g/h) source" 
Odeblad (1964) 12 6 0 25 Cervico-vaginal 
12 J:1 0-13 Vaginal 

Dusitsin et al (1957) ? 2 0-11 Vaginal 

Wagner (1979) 8 7 5 (13) 0-31 Cervico-vaginal 

Wagner (1979) 7 9-11 0-38-0-46 Vaginal (evaporimeter) 

Wagner & Levin 1980) 9 7.9 0.33 (0:14) | Cervico-vaginal 

Chvapil et al (1925) 6 19-4 0-81 Cervico-vaginal (treated 
collagen sponge) 

Fraser et al (1985 6 4 4 (0 4) 0-18 Cervico-vaginal 

Present study 8 7-4 031 Cervico-vaginal (during 
menses) 





The data are mea.ss (SD) where appropriate. 


*The particular dzys of the menstrual cycle that the fluid were collected was not stated in most studies 


blood. To suppcrt their own data, Fraser et al. 
(1985) emphasised that in a number of previous 
studies the haemoglobin concentration of col- 
lected menstrud blood was significantly less 
than that of peripheral blood (Elert & Nold 
1956; De Merre . t al. 1967). A careful reading of 
all the methods of collection of their quoted 
studies, however, indicates that the menstrual 
blood obtained was always collected in or from 
the vagina by means of occlusive caps and not 
directly from the uterine cavity. The discharge 
was presumably always contaminated with an 
unknown amou of cervico-vaginal fluid. Vari- 
ous estimates of this cervico-vaginal fluid have 
been made (Take 4). Apart from the data of 
Chvapil et al. (E285) where the fluid was col- 
lected on glutaraldehyde treated collagen 
sponges which st mulated fluid production, the 
amount of cervicc-vaginal secretion absorbed on 
tampons ranges tom 0-18 to 0-33 g/h. The sub- 
jects reported by Fraser et al. (1985) produced 
lower mean amcunts of cervico-vaginal secre- 
tions (0-18 g/h) tkan those in our study (0-33 g/h) 
and much lower amounts cf blood (0-22 g/h) 
than our subjecte (0-76 g/h). These differences, 
plus the fact that we corrected our secretion data 
for solid material may be part of the explanation 
for the obvious leck of agreement between the 
percentage amount of blood/secretions on tam- 
pons observed in zhe two studies. The results of 
the two studies, However, do illustrate the diffi- 
culty in using the-gain in weight of the sanitary 
material (Pender-zrass ef al. 1984) as an assess- 


ment for menstrual blood loss. Factors changing 
the cervico-vaginal secretions and perhaps the 
endometrial tissue fluid loss suggested by Fraser 
et al. (1985) will clearly influence the final weight 
gain of the sanitary device. 

A number of authors have associated vaginal 
damage with tampon usage (Barret et al. 1977; 
Fredrich & Siegesmund 1980; Jimerson & 
Becker 1980, Raum et al 1980; Shands et al 
1981; Friedrich 1981; Crowder & Shannon 1983, 
Weissberg & Dodson 1983) Friedrich (1981) 
suggested that tampons can cause transient dry- 
ing out of the vaginal epithelium (with sub- 
sequent damage observable at the colposcopic 
level) even during menstruation, by inducing 
excessive fluid withdrawal from the vaginal epi- 
thelium and that epithelial damage caused by 
tampons may aid in the development of toxic 
shock syndrome The effect of tampons on the 
morphology of the vaginal mucosa is to be 
described in a future publication. 
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A low voltage diathermy loop for taking cervical biopsies: 
a qualitative comparison with punch biopsy forceps 


WALTER PRENDIVILLE, ROY DAVIES, P. J. BERRY 


Summary. Twenty patients attending a colposcopy clinic because of a 
cytological suspicion of dyskaryosis were entered into a ‘paired’ biopsy 
study. A low voltage diathermy loop biopsy and a punch biopsy were 
taken from the cervix of each patient. In a second ‘unpaired’ study loop 
biopsies taken from 20 patients were compared with punch biopsies 
taken from 20 different patients. The length and depth of the loop 
biopsies were greater than those of the punch biopsies. There was no 
difference in the amount of artefactual damage. These findings held for 
both the paired and the unpaired studies. We conclude that biopsies 
taken with the low voltage diathermy loop are more likely to reveal 


microinvasive disease. 


Local destructive techniques are widely used in 
the treatment of cervical intraepithelial neo- 
plasia (CIN). The low morbidity of these tech- 
niques means that they are particularly suitable 
for treating younger women who have not yet 
completed their families (Briggs 1979). A pre- 
requisite to their use 1s that invasive disease is 
ruled out. The colposcopic appearances of 
frankly invasive cervical neoplasia are relatively 
straightforward and will usually be recognized 
by an experienced colposcopist. The same is not 
true of microinvasive disease. According to Stafl 
(1983) the skill of a colposcopist 1s tested by his 
ability to diagnose microinvasion. Whilst cytol- 
ogy and colposcopy may be suggestive of CIN 
rather than invasive disease, only histological 
examination of an adequate biopsy taken from 
the most abnormal site within the transforma- 
tion zone can rule out invasive disease with con- 
fidence. Also a histological opinion is limited by 
the quality of the biopsy presented to the pathol- 
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ogist. Colposcopically directed biopsies are 
usually taken without analgesia and using punch 
biopsy forceps. In our experience, the pathol- 
ogist sometimes finds it difficult to make a defini- 
tive diagnosis on the basis of punch biopsy 
specimens. Cartier et al. (1981) has described his 
experience with a low voltage diathermy loop for 
both taking biopsies and for excising the trans- 
formation zone of patients with CIN. We have 
compared the quality of biopsies taken using a 
low voltage diathermy loop with those taken 
using our usual punch biopsy forceps. 


Subjects and methods 


The punch biopsy forceps used in this study were 
the Yeoman's rotating biopsy forceps. The low 
voltage diathermy machine that we used was the 
Surgilec 130 which allows cutting and coagula- 
tion at a power output of up to 200 W. It is made 
in France and cost FF 6003.30 in 1983. It satisfies 
current British safety standards requirements. 
The actual loops (Fig. 1) were made by the 
Medical Physics Department at the Bristol 
General Hospital using 020mm steel 
(Ormiston, London, ref. 316S16). 

Subjects were recruited from new referral 
patients attendıng a once-weekly colposcopy 
clinic These women are usually referred on the 
advıce of the cytology laboratory because of a 
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Fig. 1. Diathermy biopsy loop. 


cytological suspicion of dyskaryosis. As part of 
their routine colposcopic investigation two or 
more biopsies will usually be taken from the 
most apparently dysplastic areas within the 
transformation zone. 

We undertook two separate studies. In the 
first, a loop biopsy and a punch biopsy were each 
taken from the same patient at the same initial 
colposcopie examination. This study we hereat- 
ter refer to as the ‘paired biopsy’ study; it com- 
prised 20 patients. It is possible that observer 
bias might play a role in such a study. In an 
attempt to eliminate this bias, a further study 
was undertaken. In this ‘unpaired study’ the 
loop biopsies taken from a further 20 patients 
were compared with punch biopsies taken from 
20 patients before the low voltage diathermy 
loop machine was available, In this study the 
punch biopsy specimens examined were the 
best biopsy specimens the  colposcopist 
achieved using the punch biopsy forceps. 

sections were cut at 2-3 levels for routine 
diagnosis and were reassessed bv one observer 
(J.B.) who had no knowledge of the biopsy tech- 
nique used or the patient's history. The optimum 
level was scored as follows: 

Length. The maximum length of the biopsy 

was measured along an axis parallel to the 

surface using a calibrated micrometer 
eyepiece. 

Depth. The maximum depth of the biopsy was 

measured at right angles to the surface using 

the same technique, 

Gland score. The presence of endocervical 

glands was scored subjectively from 0 to 3 

according to the following system: no glands, 

0; a few glands. 1; many glands, 2: biopsy 

includes base of glands, 3. 

Artefact score. The amount of artefact was 

assessed subjectively, no attempt being made 


to distinguish between crush and diathermy 
artefact. Scores from 0 to 4 were assigned as 
follows: no artefact. 0; mild artefact, 1; mod- 
erate, 2: severe, 3; unreadable biopsy, 4. 


Results 


The data obtained for each of the biopsies exam- 
ined are shown in Tables | and 2. The length and 
depth of the loop biopsy specimens were greater 
than those of the punch biopsies and the differ- 
ences were statistically significant. This differ- 
ence was maintained in both the paired and 
unpaired studies. Also in both studies the gland 
score was greater in the loop biopsy specimens 
but the difference did not reach significance at 
the 557 level in the unpaired study. There was no 
statistical difference between the loop and the 
punch biopsy specimens when examined for 
artefactual damage and this was true in both the 
paired and unpaired studies. However, the 
artefactual damage was of a different nature in 
the loop and punch biopsy specimens. In the 
loop specimens there was often quite extensive 
diathermy artefact affecting the surface epi- 
thelium and this made assessment of surface 
changes more difficult. In the punch biopsy spec- 
imens cvtological detail in epithelial cells was 
usually excellent, but thev sometimes showed 
considerable stripping of surface epithelium. 


Discussion 


The diagnostic accuracy of colposcopy in terms 
of accurately predicting the true histological pic- 
ture may reach beyond 85%% in experienced 
hands (Stafl & Mattingly 1973). However, it is 
not possible to know how many cases of microin- 
vasive disease are missed without performing 
cone biopsies in all patients with colposcopic 
evidence of CIN. In the study by Choo er al. 





Diathermy loop for cervical biopsy  T!5 
Table 1. Paired biopsy study 
Length (mm) Depth (mm) Gland score (0-3) Artefact score (0-4) 
Patient SSS SS SS 
Loop Punch Loop Punch Loop Punch Loop Punch 
1 58 2.8 4:0 1-8 1 1 1 1 
2 6-3 2:0 4-3 1:3 2 1 1 1 
3 5.8 2:5 5-1 3-0 2 2 3 1 
4 5:3 4-8 7:3 1-8 3 1 2 1 
5 4.5 3-0 3.7 25 3 1 2 3 
6 4-0 2:3 4-8 0-25 3 0 2 1 
7 7-6 2:3 2-8 0-5 2 1 2 l 
8 56 28 3-5 2-5 z 1 2 1 
9 4:3 2:5 7.1 1-3 2 2 2 1 
10 533 30 28 0:5 2 0 3 ] 
11 4-8 3-3 53 2:2 2 1 2 2 
12 6-3 4-3 2°8 1:3 2 0 1 1 
13 4.8 2-5 2-8 2:5 1 I 2 1 
14 2:5 5-1 3-0 0-2 1 1 2 1 
15 3.8 1:3 5:8 1-0 2 1 3 1 
16 4-8 3-0 PA 1:8 1 2 2 1 
17 6-1 1-8 2:5 0-5 2 0 2 3 
18 38 2:3 1:3 1-0 0 I 2 1 
19 3-0 3-0 71 0-2 2 0 3 2 
20 73 3:3 5:6 2:5 2 0 1 1 
Mean 5-1 2-9 4-2 14 1:8 0-8 2-0 1:3 


Significance of differences between loop and punch biopsies: for length P<0-0001 (paired t-test), for depth 
0-02» P«0-01 (paired t-test); for gland score P«0-01 (Mann-Whitney test); for artefact score P0 05 (Mann- 


Whitney test) 


(1984) a correct colposcopic diagnosis was made 
in only seven (27%) of 26 patients with microin- 
vasive disease. They used Tischler biopsy 
forceps which they claim will often yield a wedge 
of tissue more than 0-5cm in depth. In our 
paired study there were no cases of micro- 
invasive disease and the histological information 
gained from the loop biopsies did not differ such 
that management of any of these patients was 
changed as a result. But we would not expect to 
find a case of microinvasive disease in such a 
small sample of patients. 

However, since adopting the loop for routine 
use we have made the diagnosis of microinvasive 
disease in four patients during 1985 (January to 
July) compared with only one for the same 
period in 1984. Furthermore, in all four it was 
possible to make the diagnosis from the loop 
biopsy rather than at cone biopsy. We are fully 
aware that this may be due to chance, increasing 
Observer experience or a genuine increase 1n the 
prevalence of microinvasive disease, rather than 
that we had missed cases in 1984. 

The important factors that allow the pathol- 


ogist to give a reliable opinion are that the biop- 
sies be: large enough (Anderson & Hartley 
1980); not damaged by the technique used to 
take them and taken from the most atypical area 
in the transformation zone. Additional clinical 
factors that should be considered when trying to 
assess the optimum biopsy technique in the col- 
poscopy clinic are the degree of blood loss, the 
amount of discomfort with which a particular 
method ıs associated, and the time it takes to 
perform. This study reveals the superiority of 
the low voltage diathermy loop machine in 
taking larger biopsies without an increase 1n the 
amount of artefactual damage. The artefactual 
damage associated with the loop is qualitatively 
different when compared with punch biopsies 
We have gained the clinical impression that 
the loop biopsy technique ıs associated with a 
greater degree of discomfort than punch biop- 
sies. Also the loop does not always coagulate the 
biopsy bed sufficiently well to control bleeding. 
However, it has always been possible to control 
this bleeding by switching the cutting modality to 
coagulation or by applying silver nitrate to the 
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Table 2. Unpaired biopsy study 


Loop biopsies 











Gland Artefact 

Patient Length Depth score score 

(mm) (mm) (0--3) (0-4) 
| 7.8 4-3 2 2 
2 il-4 6:3 3 | 
3 7A 2:8 0 3 
4 5:6 3 2 2 
5 5:8 2:2 2 | 
6 58 3-8 2 2 
7 4-7 2*3 à 2 
8 Sel 29 | R 
9 5-8 2:3 Ü | 
10 4-0 LS | | 
B 5:2 4:8 3 i 
12 4.7 4.5 | } 
13 2:5 6-8 2 2 
14 4-5 22 l 3 
is R8 L-R ! 2 
16 +3 22 0 | 
7 3-0) 3-8 3 2 
IS 6-8 3-4 I | 
19 45 2:2 l 2 
20 3-3 19 l | 

Mean 3.9 M3 ER 1-7 








Punch biopsies 














Gland Artefact 

Patient Length Depth score score 

(mm) (mm) (0-3) ((0—4) 
2] 3-0 25 z i 
22 2 2:4 0 | 
23 2-5 0.9 0 ] 
24 2-8 0-8 ü | 
25 2:2 1-5 à 2 
26 3-0 3-0 | | 
27 2:5 0-2 0 2 
28 2-6 1-6 ü | 
29 25 0-9 Ü l 
30 3-3 2:5 | 2 
31 1-3 0-6 0 2 
32 2.6 1-9 | | 
33 4-0) 2-0) i } 
34 1-8 à] 2 i 
38 3.3 0.5 0 | 
36 2-8 1-2 2 à 
37 2*3 l-4 | 2 
38 2-8 L8 | | 
39 23 0-5 0 l 
4) Md 2:8 l l 

ZY Ls 0-7 1-3 


O rn 


Significance of differences between loop and punch biopsies: for lengta P«0- 


001 (unpaired r-testk: for depth 


P«0-001 (unpaired r-test); for gland score P>0-05 (Wilcoxon's rank sum test for unpaired samples): for artefact 
score P-0-08 (Wilcoxon's rank sum test for unpaired samples). 


wound. We have tried to overcome these prob- 
lems by prior infiltration surrounding the biopsy 
site of 1% lignocaine with 1 in 200 G00 adrena- 
line solution using a 26 gauge needle and dental 
svringe system. The total extra time involved in 
taking a biopsy using the low voltage diathermy 
loop is about 2-3 min. 

In summary we feel that the low voltage 
diathermy loop is superior to conventional 
punch biopsy forceps for taking a colpo- 
scopically directed biopsy because it produces 
larger biopsies which are more likely to reveal 
microinvasive disease. These benefits outweigh 
the longer time taken and the need for local 
analgesia. We recommend that other colposco- 
pists assess this or similar low voltage systems. 
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A rare late complication of first trimester induced 
abortion requiring hysterectomy-—subinvolution of the 


placental bed. Case report 


E. T. C. LEE, N. J. E. MARLEY, J. R. BEVAN 


Case report 


A 25-year-old single woman, pregnant for the 
second time, was admitted to hospital for an 
induced abortion at 12 weeks gestation. She had 
had a normal pregnancy 6 years previously. 
There was no history of any menstrual disturb- 
ance or bleeding tendencies. The pregnancy was 
terminated by suction and sharp curettage with 
no immediate complications and she was dis- 
charged using Eugynon 30 for contraception. 
Nine weeks after the termination she was admit- 
ted again because of heavy vaginal bleeding. On 
examination she was apyrexial and not shocked. 
The uterus was bulky, not tender with an open 
cervix. The haemoglobin was 13-0 g/dl. An ultra- 
sound scan showed small irregular cystic areas 1n 
the uterine fundus of unclear significance. A 
uterine curettage yielded scanty tissue which 
consisted of blood clot and a small fragment of 
endometrium showing pseudo-decidualization 
on microscopy. Endometritis was the assumed 
diagnosis and antibiotics were prescribed. 
Thirteen weeks after the 1nduced abortion, 
she was again admitted with sudden heavy 
vaginal bleeding. On this occasion the uterus 
was of normal size and the os was closed. The 
bleeding subsided spontaneously and she 
returned home. Two weeks later she was read- 
mitted with irregular vaginal bleeding and flood- 
ing She was not shocked, but pale. The cervix 
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was closed with a uterus that was bulky and 
tender. The haemoglobin level was 5-6 g/dl, the 
white cell count, platelet count and coagulation 
profile were all normal; a blood film was consis- 
tent with iron deficiency and blood loss. Human 
chorionic gonadotrophin was not detectable in a 
24-h urine collection. After a transfusion, the 
bleeding again ceased spontaneously, she was 
started on oral iron and returned home. Seven 
weeks later she had a further episode of sudden 
heavy vaginal bleeding which subsided rapidly 
after admission. Norethisterone, 5 mg twice 
daily, was started on a cyclical basis. Readmis- 
sion was required for the sixth time 3 weeks later 
because of further heavy vaginal bleeding. The 
dose of norethisterone was increased to 10 mg 
twice daily and subsequently four times daily. 
The bleeding suddenly worsened after 3 days, 
and the haemoglobin level fell from 11-0 g/dl on 
admission to 6-4 g/dl. The platelet count and 
coagulation profile were again normal. Seven 
units of blood were required to raise the 
haemoglobin to 10-0 g/dl. On the ninth day after 
admission she had a further vaginal bleed requir- 
ing further transfusion. On account of these fre- 
quent massive haemorrhages, a hysterectomy 
was performed some 6 months after the termina- 
tion. Prior curettage revealed some irregularity 
of the uterine cavity. 

On pathological examination the uterus 
measured 9x 5x 3-5cm. The endometnum 
was slightly polypoid with blood clot overlying 
an area of prominent vessels in the body. Appro- 
priate sections were stained with haematoxylin 
and eosin, Miller's elastic van Gieson, Martius 
scarlet blue, phloxine tartrazine and to detect 
periodic acid Schiff positive maternal Micro- 
scopy of the area of prominent vessels and of the 
endometrial curettings showed a mass of large, 
thick-walled, tortuous vessels extending from 
the surface, deep into the myometrium. Many of 
the endometrial and subjacent myometrial 
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arteries were hyalinised, some with widely dil- 
ated lumens (Fig. 1). The hvalinised segments of 
vessels showed no evidence of muscle or elastic 
tissue, but in places thev contained effete non- 
villous trophoblast-like cells (Fig. 2). These cells 
were not identified in other segments of vessels 
nor in the myometrial interstitium. The promi- 
nent vessels that protruded above the overlying 
endometrium contained red cells with recent 
platelet and fibrin thrombi. The spiral and 
deeper radial arteries unaffected by hyaline 
change showed marked focal intimal thickening 
that contained collagen and spindle cells, 
whereas this proliferation was relatively minor 
or absent in hyalinised vessels. Other vessels in 
this region had involuted completely and had 
small central lumens. The endometrium remote 
from the site of placentation showed changes 


consistent with exogenous hormone administra- 
tion, being polypoid with reduced numbers of 
glands with inactive epithelium, mild 
pseudodecidualisation of superficial stroma and 
with many stromal granulocytes (K cells). No 
viable or hyalinised chorionic villi were identi- 
fied. The findings are those of so-called subin- 
volution of the placental bed. 


Discussion 


Although maternal morbidity and mortality 
have decreased since the introduction of the 
Abortion Act of 1967, legal abortion is still asso- 
ciated with significant hazard. The prevalence of 
hysterectomy for complications arising from first 
trimester abortion has been reported to be 
between 0-01 to 0-7% (Sood 1971; Strausz & 





Fig. 1. Placental site arteries showing hyaline change which extends 
into the subjacent myometrium. One of the vessels has a widely 
dilated lumen (haematoxvlin and eosin). 
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Fig. 2. Degenerate and ‘ghost’ forms of non-villous trophoblast- 
like cells (arrowed) within an area of hyaline change between two 
vessel lumens (haematoxvlin and eosin). 


Schulman 1971; Hodgson & Portmann 1974) 
and no pathological lesions to account for the 
complications were identified. 

In our patient, abnormal vessels were present 
suggesting subinvolution of the placental site 
and this would appear to be an extremely rare 
cause of recurrent heavy bleeding following first 
trimester abortion. 

Subinvolution of the placental site or bed is an 
acceptable term as it reflects the incomplete 
resolution of the vascular and other changes of 
the pregnant uterus giving rise to post-abortion 
and postpartum bleeding. Unfortunately, it may 
be confused with the ill-defined term subinvolu- 
tion of the uterus, which is usually applied to the 
bulky uterus that persists following a number of 
pregnancies. Rutherford &  Hertig (1945) 
reported three cases with clinical and path- 


ological details defining subinvolution of the 
placental bed as the failure of complete phvs- 
iological obliteration of the placental site vessels 
in the absence of retained trophoblastic tissue. 
They discounted chronic inflammation as a sig- 
nificant aetiological factor. From subsequent 
reports, including Gainey et al. (1954) and Paal- 
man & McElin (1958), the clinical picture devel- 
oped as that of ‘delayed postpartum 
haemorrhage, abrupt in onset, occurring at any 
time from one week to several months after 
delivery and maximally during the second week 
of the puerperium. On examination the uterus is 
larger than expected, soft and boggy; the cervi- 
cal os is patulous and blood trickles or pours 
from it' (Ober & Grady 1961). Interestingly our 
patient, whilst presenting with such a picture, 


later regained a normalized uterus on 
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bimanual examination. Thus the presence of a 
normal-sized uterus with closed cervix does not 
exclude the diagnosis of subinvolution of the 
placental site. Ober & Grady (1961) described 
the pathological abnormality as that of ‘a 
patulous lumen with perfectly or partially 
organizing thrombosis within a vessel, the wall 
of which is distorted by hyaline material 

Whether all clinical cases of subinvolution of 
the placental site have a common underlying 
pathogenesis is not known as a pathological 
diagnosis may be extremely difficult in the first 2 
weeks postpartum. This is in part due to a lack of 
precise information regarding the range of vari- 
abilitv of normal involution. The vascular 
changes, as well as being seen postpartum. may 
also occur after spontaneous (Salm & Simons 
1960) and procured abortion (Ober & Grady 
1961). The latter also occasionally saw retained 
placental tissue in association with these 
changes. Whether this entity is exceptional in 
the first trimester is not known as no gestational 
data were given for their cases. Curettage and 
blood replacement were usually adequate 
therapy. 

Human haemochorial placentation is complex 
and, to establish an adequate uteroplacental cir- 
culation, two separate waves of migration of 
non-villous endovascular trophoblast — are 
required to effect structural alterations to the 
maternal blood vessels (Robertson er al. 1975; 
Pijnenborg et al. 1983). This results in the trans- 
formation of the spiral arteries of the normal 
placental bed into uteroplacental arteries, The 
first wave finishes at the endomyometrial inter- 
face while the second endovascular migration 
occurs a few weeks later and extends down into 
the myometrial segments of the spiral arteries, 
often as far as their origin from the more distal 
radials. Although this second wave was initially 
reported as commencing at about 12-16 weeks 
gestation (Robertson eral. 1975) and endovascu- 
lar trophoblast may even be seen at 10 weeks in a 
few superficial myometrial spiral arteries, it 
really only gets underway at 16-18 weeks gesta- 
tion (Pijnenborg et al. 1983). The process of 
spiral arterial transformation involves the migra- 


poration, into the intima of the arteries (Brosens 
et al. 1967; Pijnenborg et al. 1983). Muscle and 
elastic loss are seen in arteries invaded by 
trophoblast where it is also accompanied by 
fibrinoid change to produce the so-called phys- 
iological vascular changes (Brosens er al. 1967). 


This fibrinoid change appears to undergo 
hvalinisation in the involutionary process fol- 
lowing pregnancy (Ober & Grady 1961; Robert- 
son 1981) and thus these vascular features can be 
considered to indicate the uteroplacental vessels 
that had been transformed by the action of 


of subinvolution of the placental bed is found 
only in vessels affected by the physiological 
changes of pregnancy and it is of interest that in 
our patient the abnormality also involved myo- 
metrial vessels before the second wave of endo- 
vascular trophoblast migration. should have 
commenced. 

The disparity in our patient between the esti- 
mated gestation and the onset of the second 
wave is possibly due to the gestational age being 
incorrect, but it should not be dismissed as such. 
The mechanisms that are responsible for the 
onset, cessation and disappearance of tropho- 
blastic invasion are not understood. Neither is 
the mechanism of subinvolution. Other pos- 
sibilities should be considered, such as an early 
second wave of endovascular trophoblast migra- 
tion oreven the unlikely possibility that a further 
pregnancy progressing to at least 16 weeks 
occurred in the intervening 6 months. Alter- 
natively, non-villous trophoblast left behind 
after the termination subsequently invaded the 
myometrial spiral arteries which could then 
represent an endovascular type of benign per- 
sistent trophoblast disease. Certainly effete non- 
villous trophoblast-like cells were seen in the 
hvalinised vessel walls but their presence is more 
likely to be simply due to a failure of removal of 
the hyalinised material so that the cells remained 
sequestered in the vessel wall. It is. nevertheless. 
remarkable that these cells were present as non- 
villous trophoblast including placental bed giant 
cells usually disappear within the first 2 weeks 
postpartum (Boyd & Hamilton 1970). Finally 
the rarity of the lesion could be explained also bv 
the pre-existence of an intrauterine vascular 
abnormality which happened to be the site of 
implantation, but this seems unlikely, due to the 
apparent normality of the pregnancy until termi- 
nation, nor does it take account of the involve- 
ment of the myometrial arteries by hyaline 
change. 

More importantly, however. we are struck by 
the absence of reports of subinvolution follow- 
ing pregnancies that have ended before the 
second wave of endovascular trophoblast migra- 
tion should have commenced. This. together 


with evidence that the myometrial spiral arteries 
have been involved by the physiological changes 
of the second wave suggests to us that this wave 
is an essential component in the pathogenesis of 
this lesion. Furthermore, if this is the case, sub- 
involution would be expected not to occur in 
pregnancies complicated by pre-eclampsia 
where it has been shown by Brosens et al (1972) 
that the second wave does not appear to take 
place. 
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The Y Chromosome. Part A: Basic Characteris- 
tics of the Y Chromosome 608 pages vith figures 
and tables £155.00 Part B: Clinical Aspects of Y 
Chromosome Abnormalities 408 pages with 
figures and tables £112.00 (Progress and Topics 
in Cytogenetics Volumes 6A & 6B) edited by A. 
A. Sandberg. Alan R. Liss Inc., New York, 1985 


When I was a medical student, I can remember 
being asked in finals what genes were on the Y 
chromosome. The ‘correct’ answer was ‘hairy 
ears’; genes for sex determination dic not count 
apparently. Medical science seems to have 
moved on, as we now have a two volume collec- 
tion of papers on the Y chromosome edited by 
Avery A. Sandberg. Part A covers the basic 
characteristics of the Y chromosome including 
cellular and molecular aspects, physical charac- 
teristics, and physiological aspects, whilst Part B 
covers clinical aspects of Y chromosome abnor- 
malities. The latter volume will be of most use to 
the clinicians, especially the chapters on the 
XY Y syndrome, which can pose a counselling 
dilemma, if detected at amniocentesis. XYY 
males do have a slightly lower IQ than their sibs, 
may tend to be tall, and have an increased risk 
for language development problems, school 
problems and some behavioural problems, 
which in adults may be expressed as lack of 
impulse control. However, it appears that the 
original fears that many XY Y males zre aggres- 
sive and show criminal behaviour do not have a 
strong basis. 

The rate at which molecular biological tech- 
niques are being applied to the Y chromosome is 
so rapid that I suspect some of the chapters in 
Part A are already out of date For example, the 
statement on page 111 that 'the evidence is 
strongly against frequent or obligatory X:Y 
recombination’ is clearly incorrect, as this very 
phenomenon has been demonstrated by the use 
of DNA probes. 

The quoted price for the two volumes, which 
comes to £267, seems incredible. These volumes 
are clearly only intended to be purchased by 
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major academic institutions Few departmental 
libraries could justify obtaining a copy. 
Robin M. Winter 


Clinical Biochemistry of Steroid Hormones 
Methods and Applications by J. K. Grant & G. 
H., Beastall. Croom Helm Ltd, Amsterdam, 
1983, 303 pages with figures and tables, £19.95 


The authors of this book have spent many years 
at the receiving end of requests for steroid hor- 
mone assays. They know only too well how 
much reproductive endocrinologists (and the 
lesser breecs out with this charmed circle) know 
of what goes on in a steroid laboratory. 
Although they do not explicitly say so, I infer 
that what they set out to do was to make good the 
deficit. What they have produced is a book 
which has as much a place on the laboratory 
bench as on the clinician's bookshelf. It is an 
admirable vade mecum for technicians and for 
those of us who, for the purposes of a research 
project or a degree, have to dabble in labora- 
tories. Even for more expert people the 15 
appendices on definitions, molecular weights 
and assay methods for a vanety of adrenal and 
ovarian steroids provide a useful quick reference 
source. It is a pity the authors did not think to 
add a small table on the conversion of molar 
units to weight and vice versa. The Americans 
are likely to keep up their resistance to SI units 
for quite a few years yet. 

In some minor respects they can be adversely 
criticized for taking up a stance somewhere in 
mid-Atlantic. It was an unhappy surprise to 
come across estrogens and to find kit assay prices 
judged ın dollars in what 1s essentially a British, 
not to say Scottish, publication. In the matter of 
gonadotrophins they are less certain; some- 
tumes it is gonadotropins and at others 
gonadotrophins. Tumours and the like have, 
however, stayed resolutely on this side of the 
Atlantic 

The first three chapters are on theoretical 
aspects and have to ccmpete with the many 
extensive tomes in this field They are clearly 


written and surprisingly helpful; explaining 
simply such concepts as binding affinity, of which 
the non-biochemical reader has an uncertain 
grasp. 

Laboratory techniques are changing fast. The 
date of publication (1983) 1s well concealed; an 
old publishers trick. I think that if the authors 
were wnting the book today they would pay 
more attention to enzyme immunoassay and to 
the use of kits. Both have assumed dominant 
roles in laboratory practice and deserve a more 
detailed consideration of their advantages and 
disadvantages. 

This book neatly fills a gap. In spite of its 
occasional transatlantic leanings it fits closely the 
needs of the British laboratory. It should be in 
every laboratory doing hormone analyses. It is 
part of a mechanism which keeps open the door 
between the laboratory and the ward. 

Arnold Klopper 


Born Unequal. Perspectives on Pregnancy and 
Childrearing in Unemployed Families published 
by the Maternity Alliance, 59-61 Camden High 
St, London NW1 7JL, 1986, 70 pages, £2.50 


Born Unequal 1s a report published by the 
Maternity Alliance looking from different per- 
spectives at pregnancy and child rearing in 
unemployed families. In four sections the 
experience of unemployed families, the benefits 
available to them and the statistics relating to 
unemployment and perinatal and infant health 
are reviewed. From these differing standpoints, 
the message comes across strongly that in- 
equality exists in Britain in the 1980s as it did in 
the 1930s and that more than one and a quarter 
million children are being brought up in families 
where the need was unemployed and claiming 
benefit. 

The existing allowances (recently increased 
slightly) are totally inadequate—for example the 
£25.00 Maternity Grant, if it was restored to the 
value of its last updating in 1969, would now be 
£130, which would still be below the level of 
many European countries. One can be critical 
about the unrepresentative nature of the sample 
ofthe Maternity Alliance's own study (a fact that 
they mention) but one cannot escape from the 
problems of poverty described by those inter- 
viewed. The small study from the Midlands by 
McKee discusses the problem of interpreting 
data on unemployment and the family. She 
found that financial hardship was the common 
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experience of the 17 families in her study and 
stresses the fact that those she interviewed felt 
that the lack of a job was no reason for not 
having children. A well-argued section on ben- 
efits looks at the existing benefits and the prob- 
lems with means testing. Role demonstrates that 
there are elements in the Social Security system 
which could provide the foundation for benefits 
paid according to need rather than income. 

The section looking at the evidence about the 
effects of unemployment on mothers and babies’ 
health since the depression of the 1930s, high- 
lights the difficulties of looking at unemploy- 
ment per se but stresses that analyses of this 
trend give no grounds for the claims that preg- 
nancy outcome is not affected by unemploy- 
ment. They conclude that there is need for more 
research into the effects of unemployment on 
pregnant women and their babies, but state that 
this must not be used as a reason for not dealing 
with the underlying problem. 

The report on ‘Inequalities in Health’ (Towns- 
end, P. & Davidson, W. (1982) Penguin Books 
Ltd, Harmondsworth] stated that ‘we consider 
that the abolition of child poverty should be 
adopted as a National seal for the 1980s. We 
recognize that this requires a redistribution of 
financial resources far beyond anything achieved 
by past programmes, and is likely to be very 
costly’. 

It 1s now 1986 and conditions are worse now 
than when that recommendation was made. The 
Maternity Alliance report Born Unequal should 
be required reading for all those who provide 
health care for unemployed families so that they 
(the providers of care) can begin to understand 
some of the problems of poverty and speak out 
against it. 

Gillian M. McIlwaine 


In Vitro Fertilization and Embryo Transfer 
(Annals of the New York Academy of Sciences 
Volume 442) edited by Markku Seppala & R. G. 
Edwards The New York Academy of Sciences, 
New York, 1985, 619 pages fully illustrated, 
$140.00 


Since the first child was delivered following 
in-vitro fertilization (IVF) and embryo transfer, 
now almost 8 years ago, the technique has been 
established worldwide and success rates have 
been gradually improving. Research and clinical 
interests in this field continue to produce a 
demand for new information, both scientific, 
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concerned with the basis of reproductive bio- 
logy, and practical, covering the clinizal aspects 
of the procedure. The Third World Congress on 
In- Vitro Fertilization and Embryo Transfer con- 
vened in Helsinki in May 1984 was intended to 
meet these needs and the articles in this book are 
based on papers presented at that meeting. All 
aspects of IVF are covered from detailed biolog- 
ical studies of follicular growth and oozyte matu- 
ration, practical techniques of oocyte recovery 
and embryo transfer in addition to pertinent 
aspects of male infertility. The psychological 
stress of the treatment regimens on couples is 
considered and genetic and ethical aspects are 
reviewed. 

Whilst the volume presents the research and 
results of many of the major investigators in the 
field, being essentially a collection of individual 
papers there is inevitability overlap in certain 
areas and a disjointed format. The bcok's price 
(£120.00) may also be prohibitive for individuals 
but certainly it would be a useful book for 
centres undertaking IVF to have on their library 
shelf. 

R. W. Shaw 


Books received some of which may be reviewed 
at a later date 


Pregnancy Care: À Manual For Pracfice edited 
by Geoffrey Chamberlain & Judith Lumley. 
John Wiley and Sons, Chichester, 1986, 278 
pages with figures and tables, £14.95 


Diagnosis and Management of Female Pelvic 
Infections in Primary Care Medicine edited by 
Sebastian Faro. Williams & Wilkins, London, 
Baltimore, 1986, 219 pages with figures and 
tables, £36.00 


Clinical! Diagnostic Ultrasound edited by E. 
Barnett & P. Morley. Blackwell Scientific Publi- 
cations, Oxford, 1986, 617 pages illustrated, 
£120 


Scientific Foundations of Obstetrics and Gynae- 
cology Third Edition edited by Elliot E. Philipp, 
Josephine Barnes & Michael Newton. William 
Heinemann Medical Books, London, 1986, 646 
pages illustrated, £59.95 


Behavioral Teratology by E. L. Abel. Green- 
wood Press (distributed in Europe by Westport 
Publications Ltd, London), 1986, 206 pages, 
£35.00 


Clinics in Obstetrics and Gynaecology Vol 12 No 
4 New Clinical Issues in In-Vitro Fertilization 
edited by C. Wood & A. Trounson. W.B. Saun- 
ders Company, London, Philadelphia, 1986, 
753—925 pages with figures and tables, £13.50 


Obstetrics and the Newborn. An Illustrated Text- 
book. Second British Edition by Norman A. 
Beischer & Eric V. Mackay. Bailliere Tindall, 
London, Philadelphia, 1986, 770 pages with 
figures and tables (Available from Holt-Saun- 
ders Ltd Eastbourne), £14.95 


Obstetric Anaesthesia and Analgesia Third Edi- 
tion by Donald D. Moir & John Thorburn. 
Bailliere Tindall, London, Philadelphia, 1986, 
389 pages with figures and tables, £17.95 


Surgery of Female Incontinence Second Edition 
edited by Stuart L. Stanton & Emil A. Tanagho. 
Springer-Verlag, Berlin, 1986, 285 pages with 
229 figures, DM 160 

Textbook of Laparoscopy by Jaroslav Fabian 
Hulka. Grune Stratton Inc., Orlando, 1986, 152 
pages illustrated, $49.50 


Practical Obstetrical Ultrasound by John W. 
Seeds & Robert C. Cefalo. Aspen Publishers, 
Maryland (distributed through Costello, 
Tunbridge Wells), 198 pages with figures and 
tables, no price given 


Flagyl. The Story of a Pharmaceutical Discovery 
by J. A. McFadzean. Parthenon Publishing, 
Carnforth, Lancashire, 1986, 117 pages illus- 
trated, £9.95 


Coping with Abortion by Alison Frater & 
Catherine Wright. W. & R. Chambers, Edin- 
burgh, 1986, 88 pages illustrated, £2.95 


Abortion: The Crisis in Morals and Medicine by 
Nigel M. de S. Cameron & Pamela F. Sims. 
Inter-Varsity Press, 1986, 158 pages, £2.25 
Proceedings and Symposiums 

Papillomaviruses (Symposium on  Papil- 
lomaviruses held at the Ciba Foundation, 
London, July 1985) edited by David Evered & 
sarah Clark. John Wiley and Sons, Chichester, 
1985, 259 pages with figures and tables, £27 50 
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Forthcoming RCOG meetings in 1986 


24th September 


Scientific Meeting 


"Longterm effects of oral contraception" 


26th/27th September 


20th/21st October 


"Diplomates' Course for General Practitioners" 


Educational Course 


“Gynaecological Endocrinology" 


29th October 


Combined meeting with the British Association 


for Perinatal Paediatrics — Leicester 


17th/ 18th November 


Educational Course 


"Colposcopy Course" 


Ist — 5th December 


"Consultants' Conference" 


Further details are available from:- Miss Beryl J Stevens, Postgraduate 
Education Department, Royal College of Obstetricians and Gynaecologists, 
27 Sussex Place, Regent's Park, London, NW1 4RG. 








Breast Cancer: 
Treatment 
and Prognosis 


1986. 352 pages, 3! illustrations. £39.50 


In a crtcal and realistic manner, this book examines the final 
ams m any treatment of breast cancer. It looks at the 
chances of achieving these aims, the price zo be paid by the 
patient and the prospects of more effective treatment likely 
to become available in the foreseeable future Effective 
treatment of breast cancer must begin with the recognrbon 
of clinical and biological criteria of prognosis in each patent 
and the Ikelihood of response to each type of therapy The 
vast majonty of current publications on the topic are 
concerned with compansions of different types of therapy 
m large groups of patients, but this book places the 
emphasis firmly on the individual patient 








Edited by B. A. Stoll FRCR, FFR, Honorary 
Consulting Physician to Oncology 
Departments, St Thomas’ Hospital and Royal 
Free Hospital, London 


CONTENTS: Part 1: Impact of current treatment Surgery 
— prolonged survival or cure; Radiotherapy — prolonged 
survival or local control?; Systemic therapy — prolonged 
survival or growth control?, Clonal heterogenerty and its 
implications; Role of randomized trials; Deasion making in 
primary therapy, Deasion making in palliatve therapy, 
Psychological impact on the patient Part 2 Pointers to 
prognosss Componets of a prognostic index, 
Histopathological criteria of prognosis; Steroid receptor 
assay and prognosis; Steroid metabolism in breast cancer, 
Age group and cancer prognosis, Nutritional factors and 
prognosss; Metabolic diseases influenang prognosis, 
Immune reactivity and prognosis Part 3° Prospects for new 
approaches Targeting of systemic agents, Stem cells and 
clonogenic assays; Assessing response to systemic therapy, 
Can progression to autonomy be delayed?; Can metastasis 
be restrained?, Can tumour maturation be induced?; Local 
growth factors and tumour stimulation 


Blackwell Scientific Publications Ltd 
Osney Mead, Oxford OX2 OEL, England Telephone (0865) 240201 





Birth 


Issues in Perinatal Care and Education 





Edited by Madeleine H. Shearer RPT 


Birth is a quarterly internationally refereed journal of research, reviews, 
roundtable discussions and commentary on perinatal care and education. 
Now in its twelfth year, Birth publishes original articles, book and audio 
visual reviews, letters, news, a conference calendar and a complete index 
with selected abstracts of the current medical literature in perinatal care. 
Authoritative commentaries on controversies in obstetrics and newborn 
services as well as the interrelationships of the professions and the 
community are presented. Special areas of interest include research 
evaluations of the efficacy and safety of obstetrics and newborn treatments, 
community-based perinatal services such as birth centres, lactation clinics, 
expectant and new parents’ classes, and pre-pregnancy counselling. 


Subscription Information 


Birth is published quarterly. Subscription rates for 1986 are $14.00 for individuals 
and $20.00 for institutions. There is a surface mail surcharge of $5.00 and an airmail 
surcharge of $18.00 outside the USA and Canada. All subscriptions must be prepaid 
in US dollars. 


Order Form 


Please tick the appropriate box and return to Blackwell Scientific Publications Inc., 52 Beacon Street, Boston, 
Massachusetts 02108, U.S.A. 


[C] I would like to subscribe to Birth 
C] I wish to pay by cheque/money order (delete as necessary) and enclose the sum of 
L] I wish to pay by Access/Barclaycard/VISA/Mastercard (delete as necesan, 


Expiry date . . with the sum of 

Signature , : Date 
[ ] Please send me a specimen copy of Buth 
Name 


Address 


Blackwell Scientific Publications 


P.O. Box 88, Oxford, England 





Directions to contributors 


All papers should be sent to The Editor, British Journal of 
Obstemcs and Gynaecology, 27 Sussex Place, Regent’s Park, 
London NW14RG Papers received are assumed to have been 
submitted exclusively to the Brash Journal of Obstetrics and 
Gynaecology and all authors must give signed consent to 
publication in a letter sent with the manuscript. The Editor 
will decide on the time of publication and retains the usual 
right to modify the style and length of a contribution, major 
changes will be agreed with the author(s) 


Presentation of manuscripts 
Two copies of the manuscript and illustrations should be sent 
Manuscnpts should be typed double spaced on one side of the 
paper, with wide margins The names of author(s) and their 
appointment(s) and addresses at the time of preparation of the 
manuscript should be given Authors are advised to keep a 
copy of all manuscripts, as no responsibility can be accepted 
for loss 

Reports of onginal work should usually be arranged in the 
conventional order of summary, introduction, methods, 
results, discussion, acknowledgments and references, with 
suitable headings for each part Two further sub-divisions, 
with appropriately less significant headings, can be used, the 
third order heading runs on with text at a paragraph opening. 
Results may be presented ın the text, in tables and/or figures, 
but the text should, in general, comment on rather than repeat 
information in tables The summary should contain a factual 
account of the methods and results m not more than 150 
words, rather than a description of the subject of the paper and 
the opinions of the author(s) 

Case reports and short communications do not require a 
summary or introduction Short communications should not 
exceed 600 words and contain no more than one table or 


figure 


Tables and 

Tables and figures should be separate from the text, with their 
positions indicated in the text margin Both are numbered 
with arabic numerals Colour illustrations are allowable only 
In special circumstances and the author will be expected to 
meet the cost of reproduction 

Figures should be marked on the back (light in pencil) with 
the name(s) of the author(s), the figure number, and the top 
indicated Each should have a descriptive legend typed ona 
sheet separate from the figure Photographs should be 
unmounted glossy bromide prints of good contrast 

Figures consist of all matenal which cannot be set in type, 
such as photographs, line drawings, etc Tables are not 
included in this classification and should not be submutted as 
photographs Original X-ray films should not be sent—glossy 
prints must be submitted 

Line drawings should be on white board, arranged to 
conserve space, and should allow for reduction to 65mm 
(single column) or 134 mm (double column) 

Typewritten lettering should not be used on illustrations and 
explanations should appear in the legend not on the figure 
itself 

The idennty of patients in illustrations should be concealed 
by masking the face or eyes, or wntten permission for 
publication from the patient or the parent or guardian must be 
supphed 


Units and abbreviations 

Measurements should be expressed in SY units with the 
exception of haemoglobin (g/dl) and blood pressure (mmHg) 
If the onginal observations were recorded in other units this 
should be stated, together with the appropriate conversion 
factors Standard abbreviations, without punctuation, are 
used Unus, Symbols and Abbreviations (1977) published by 


the Royal Society of Medicine provides a useful guide 
Abbreviations are used sparingly and only if a lengthy name or 
expression 1s repeated frequently throughout the manuscript 
Words must appearan full on first appearance m both summary 
and text, followed by the abbreviation in parenthesis 

Drugs are described by their official names but trade names 
should be indicated in brackets the first time a drug is quoted in 
the main text 


Statistics 
Authors should descnbe clearly the design of their 
Investigation. and the source of the data All statistical 
methods should be specified so that it is clear which was used 
where Papers omitting this information may be returned 
without review The basic principle to follow is to supply 
sufficient information about the design and methods of 
analysis to allow the research to be repeated by someone else. 
Some points of detail to note are 
(1) It 15 not acceptable to present the results of a statistical 
analysis solely by a P value—actual results such as 
means or proportions should always be given, along 
with the test statistic 
(2) The use of confidence intervals is encouraged 
(3) The symbol + should not be used when presenting SE 
or SD Presentation such as ‘the mean was 142 
(SD 3 2) mg' is preferred 
(4) When paired comparisons are made it is desirable to 
indicate the vaniabibity of within-pair differences 
(5) Unusual methods of analysis should be described 
and/or referenced 
Authors are referred to the general statistical guidelines of 
Altman et al (1983) for advice about the presentation and 
interpretation of the statistical aspects of their research 
Altman, D G., Gore, S M , Gardner, M J & Pocock, 
S J (1983) Statistical guidelines for contnbutors to 
medical journals Br Med J 286, 1489-1493 


Human experiments 

Manuscripts should contain a statement that the work was 
approved by the ethics commuttee of the institution in which it 
was done and that subjects gave informed consent to the work 
The editors reserve the right to reject papers if they consider 
the ethical justification to be questionable 


References 
In the text, use the name of the author(s) followed by their 
date of publication, where there are two authors use the form 
Smith & Brown 1972, where there are more than two authors 
use Robinson et al 1979 
Arrange the list of authors quoted at the end of the text in 
alphabetical order set out as follows 
Name(s) and initials of all author(s), year of publication (in 
brackets), title of the article, name of the journal (abbreviated 
according to index Medicus), volume number, first and last 
page numbers In the case of books the order is* Name(s) and 
initials of author(s), year of publication (in brackets), full title, 
edition, publisher and place of publisher, page numbers 
Where appropriate, the chapter title and the names of the 
editors should be given 
References to ‘personal communications’ and ‘unpublished 
work’ may be quoted in the text but should not be included in 
the references Examples of the style to be used are given 
below 
Trudinger, B J, Lewis, P J & Petit, B. (1979) Fetal 
breathing in intrauterine growth retardation Br J 
Obstet Gynaecol 86, 432-436 
Hytten, F E & Leitch, I (1971) The Physiology of 
Human Pregnancy 2nd edn, Blackwell Scientific 
Publications, Oxford, p 26 


Proofs and offprints 

Manuscripts should specify the name and address of the 
author to whom correspondence and page proofs should be 
sent Only essential corrections can be accepted, more 
extensive alterations, which may delay publication, will be 
charged to the author Fifty offprints of each paper are 
supplied free, but additional copies may be ordered on the 
printed card sent with the proofs 
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Presentation: Translucent thixotropic gel containing 1 or 2mg dinoprostone per 3g (2.5ml). 
Uses: Oxytocic. Prostin E2 Vaginal Gel is indicated for the induction of labour, especially in patients with favourable 
induction features, when there are no foetal or maternal contra-indications. 
Dosage and Administration: One milligram to be administered vaginally. If labcur is not established a second dose of 
one or two milligrams may be administered after 6 hours as follows: One milligram should be used where uterine activity 
is insufficient for satisfactory progress of labour. Two milligrams may be used where response to the initial dose has 
been minimal. Maximum dose 3mg (see "Precautions"). The gel should be inserted high into the posterior fornix 
avoiding administration into the cervical canal. The patient should be instructed to remain supine for at least 30 minutes, 
Contra-indications, Warnings, etc. Contra-indications: There are no absolute contra-indications to the use of Prostin 
E2. However, its use is not recommended in the following circumstances: 
1. For patients in whom oxytocic drugs are generally contra-indicated or where prolonged contractions of the uterus are 
considered inappropriate such as: 
Cases with a history of Caesarean section or major uterine surgery; Cases in which major degrees of cephalopelvic 
disproportion may be present; Cases in which there is clinical suspicion or definite evidence of pre-existing foetal 
distress; Cases in which there is a history of difficult labour and/or traumatic delivery; Grand multiparae with six or more 
previous term pregnancies. 
2. Patients with ruptured membranes. 
3. Patients with a known sensitivity to prostaglandins. 
Warnings: Since it has been found that prostaglandins may potentiate the effect of oxytocin, it is recommended that, if 
these drugs are used together or in sequence, the patient's uterine activity should be carefully monitored. The product is 
available only to hospitals and clinics with specialised obstetric units. 
Precautions: Prostin E2 Vaginal Gel and Prostin E2 Vaginal Tablets are not bioequivalent. Caution should be exercised 
in the administration of Prostin E2 Vaginal Gel for the induction of labour in patients with: 
(0 glaucoma or raised intra-ocular pressure: 
(ii) asthma or history of asthma. 
in addition, in labour induction, cephalopelvic relationships should be carefully evaluated before use of Prostin E2. 
During use, uterine activity, foetal status and the progression of cervical dilatation should be carefully monitored to 
detect possible evidence of undesired responses, e.g. hypertonus, sustained uterine contractions, or foetal distress. 
in cases where there is a known history of hypertonic uterine contractility or tetanic uterine contractions, it is 
recommended that uterine activity and the state of the foetus should be continuously monitored throughout labour. The 
possibility of uterine rupture should be borne in mind where high-tone myometrial contractions are sustained. Animal 
studies lasting several weeks at high doses have shown that prostaglandins of the E and F series can induce 
proliferation of bone. Such effects have also been noted in newborn infants who have received prostaglandin E1 during 
prolonged treatment. There is no evidence that short-term administration of Prostin E2 Vaginal Gel can cause similar 
bone effects. 
Side-effects; Very occasional gastrointestinal disturbance. Uterine hypertonus or unduly severe uterine contractions 
have rarely been encountered. 
Overdosage: Treatment of overdosage must be, at this time, symptomatic since clinical studies with prostaglandin 
antagonists have not progressed to the point where recommendations may be made. 
Pharmaceutical Precautions: Store in a re‘rigerator at 2-8^C. The contents of one syringe to be used for one patient. 
Discard after use. 
Legal Category: Prescription only medicine. 
Package Quantities: Prostin E2 Vaginal Gel is available in single packs of 1mg or 2mg. 
Further information: Unlike other oxytocics, Prostin E2 exhibits the capacity of the prostaglandins to influence uterine 
activity at any stage of gestation. Other Prostin E2 dosage forms are available fcr induction of labour (oral, vaginal and 
i.v. routes), foetal death in utero (i.v. route), tnerapeutic termination of pregnancy (i.v. and extra-amniotic routes), missed 
abortion and hydatidiform mole (i.v. route). 
Product Licence Number: Prostin E2 Vaginal Gel 1mg PL 0032/0123 

Prostin E2 Vaginal Gel 2mg PL 0032/0124 
Date of Preparation or Last Review: March 1986 
Basic N.H.S. cost: img £14.52; 2mg £16.09. 
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Prescribing Information hyperuricaemia. Pregnancy. Side effects: Rare and usually of a 
Principal Action: Imunovir is an agent demonstrating anti-viral mild and transitory nature. Only commonly associated adverse 
activity and possessing immunopotentiating action in viral effect is transient raised uric acid levels. Overdose: No 
diseases. Dosage: Herpes simplex: two tablets q.d.s. for 7 to 14 experience. Treatment should be restricted to symptomatic and 
days. Genital warts: two tablets t.d.s. for 14 to 28 davs. (See supportive measures. Product Licence No.: 0748/0049. 
Indications). Presentation: Each tablet contains 500 mg inosine Basic N.H.S. Price: 100 £37.24. 

pranobex. Indications: Management of mucocutaneous Edwin Burgess, 

infections due to herpes simplex virus (type | and/or type II) and & A Division of Scanpharm Ltd., 

management of genital warts when used with podophyllin or Longwick Road, Princes Risborough, 

carbon dioxide laser. Contra-indications: None known. Aylesbury, Bucks HPI7 9RR. 

Precautions: Patients with renal impairment, a history of gout or ™ Trademark of the Licensor, Newport Pharmaceuticals Int. Inc. 
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Prescribing information 
DANOL danazol 


For the treatment of endometriosis and 
associated infertility, benign breast disease (e.g. 
fibrocystic mastitis), menorrhagia and 
premenstrual syndrome. Also for virginal breast 
hypertrophy, primary constitutional precocious 
puberty, gynaecomastia and other similar 
endocrine disorders. 


Danol Capsules (danazol 200 mg) 

Danol 200 C-Pak For patients requiring 200 mg 
daily. Calendar pack of 56 capsules in blister 
strips of 28. Cartons of 50 & 100 in blister strips 
of 10. Basic NHS cost of one day's treatment 
61p-&£2.44(1-A capsules ex C-Pak or 1 OO pack). 
PL 007 1/0095. 


Danol- '/; Capsules (danazol 100 mg). 
Cartons of 50 & 100 in blister strips of 10. Basic 
NHS cost of one day's treatment 31p-£1.23 
(1-4 capsules ex 100 pack). PLOO7 1/0094. 


Dosage (See data sheet for details) 


Adults Treatment should start during 
menstruation — preferably on day one — to avoid 
the possibility of pregnancy. The need for 
treatment should be reviewed at regular 
intervals; normally, a course of treatment should 
not exceed 6 months. 

Endometriosis Initially 400 mg daily, then adjust 
within range of 200-800 mg daily. 
Menorrhagia Usual dose 200 mg daily; range 
100-400 mg daily. The need to continue 
treatment should be reviewed after 3 moriths. 
Premenstrual syndrome Usual dose 200 mg 
daily. The need to continue treatment should be 
reviewed after 3 months. 

Benign breast disorders starting dose 300 mg 
daily. 


Children | 00-400 mz daily. 


Contra-indications Pregnancy, breast feeding, 
porphyria. 


Precautions |. Advise non-hormonal 
contraceptive methods during treatment 

2. Because of fluid retention, use with care in 
patients with cardiac or renal dysfunction, 
epilepsy or migraine. 3. Danol may increase 
insulin resistance in patients with diabetes 
mellitus. 4. in hepatic dysfunction. 5. Danol 
may potentiate the action of anticoagulants. 
6. Discontinue if signs of virilisation develop. 


Side effects Androgenic side effects (acne, 

oily skin, fluid retention, hirsutism, clitoral 
hypertrophy, voice changes, flushing and 
reduction in breast size) occur occasionally. 
Nausea, headache, dizziness, rash, nervousness, 
vertigo, emotional lability, backache, skeletal 
muscle spasm and hairloss have also been 
reported. Danol has little overall effect on libido 
and thrombo-embolic complications are 
unlikely. Any increase in weight which occurs 
may respond to dietary control. 


Danolis a registered trade mark. 
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Chorionscope 


by Chirardini 


Suspected embryonic deformation 
or damage should be clarified as 
early as possible. Amniocentesis 
and foetoscopy are mainly used 
for this purpose. 


Reliable results are unfortunately 
only available at a relatively ad- 
vanced stage of pregnancy. 


Thanks to the development of the 
DNA analysis and chromosomes 


Contact us for details: 


analysis of chorionic coat it is now 
possible to obtain the necessary 
test results and to initiate the re- 
sulting steps at a much earlier 
stage of pregnancy. 


With the chorionscope chorionic 
coat can be obtained by means of 
controlled aspiration biopsy bet- 
ween the 9th and 15th week of 
pregnancy. 


RICHARD WOLF UK LTD 
P.O.BOX 47 - MITCHAM 
SURREY Mo 4TT 


Tel.: 01-640-3054 Telex: 8 86 329 


RICHARD 


WOLF 


ENDOSCOPES 





Concept and Evolution through Pilkington... 


BRERIERSUBOsEUIAaSEIESS 


T 
J eta: UO í 


prez 


wa wav r 
wn 
Y ` 
Laan 
m9 
CHAR v 
many 
ES A 
Xx . 


^ 


UG wer 


- .Fiberlase 100 


MEDICAL LASER SYSTEM 


Fiberlase 100 is a Pilkington Medical Systems concept 
which in practice is offering surgeons an exciting, safe and 
effective alternative to conventional surgery. 

* Stable and Controllable Nd YAG laser power is 
delivered to any operation site safely at constant pre- 
determined power levels. 

* Versatile Fiberlase 100 is effective in most specialities 
including open, micro and endoscopically applied surgery 
covering requirements from coagulation to 
photovaporisation. 

* Multidisciplinary Accepted by specialists active in 
Urology, Gynaecology, Thoracic Surgery, Gastroenterology, 
and Neurosurgery. 

You can obtain further information on the Pilkington 
Fiberlase 100 Medical Laser System by contacting the 
Medical Sales Division at the address below: 


Pre laser After 1 application After 3 application 


Pilkington Medical Systems Ltd. 
Bleasdale Court, 2 South Avenue, Clydebank Business Park, 
Clydebank G81 2LE. Telephone: 041-952 1111 - Telex: 776471 
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With Seronos help you can 


As many as | in 6 couples need help in having that much longed for child. As time passes, the chances 
of pregnancy diminish causing stress and further pressure on the relationship. 


Today, the products of Serono research offer nature a helping hand. With your involvement and 
early appropriate treatment, many previously infertile couples can now be successfully treated. 


Serono Products are: Metrodin (Urofollitrophin Injection) 
Pergonal (Menotrophin Injection B.P.) 

Profasi (Human Chorionic Gonadotrophin Injection B.P.) 
Serophene (Clomiphene Tablets B.P.) 
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For further details please contact: — 3 


Serono Laboratories (U.K.) Ltd., 
2 Tewin Court, Welwyn Garden City, Herts AL7 | AU. Tel: (0707) 331972 
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IMPROVE EXAM TECHNIQUE 


Course is from 9.00 a.m. to 6.00 p.m. for 7 days and includes: 
Irial clinicals; Trial orals; Symposia 
Written questions and Course Tutors 
Daily small group bedside teaching 
Video orals; clinical-pathological session 


The Course Fee is £175 
The number of places on this Course is limited to 20 





Application forms and further details from: 
Mrs. W. E. Scott, Administrative Assistant, West of Scotland 
Committee for Postgraduate Medical Education, University of 
Glasgow, Glasgow G12 8QQ. 

(Telephone: 04] 339 8855, extension 5274). 
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BRITISH POSTGRADUATE MEDICAL FEDERATION 
(University of London) 


Colposcopy of Sexually 
Transmitted Diseases 


30 —31 October 1986 


This course is aimed to demonstrate the value of colposcopy in the 
diagnosis and management of sexually transmitted diseases. Particular 
attention will be focused on human papilloma virus infection and other 
factors related to the development of cervical dysplasia and carcinoma. 


The course will take place at the Charing Cross Hospital, and is non- 
residential. The course fee which includes catering is £80.00. 


Application forms are available from: Courses Department, British 


Postgraduate Medical Federation, 33 Millman Street, London 
WCI1N 3EJ. Telephone: 01-831 6222, extension 38 or 39. 
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COMMENTARY 


Vulvar carcinoma in pregnancy 


The occurrence of carcinoma of the vulva in a 
pregnant woman is extremely rare, mainly 
because the mean age for carcinoma of the vulva 
to present is in the late seventh decade of life 
The cancer does occur much more frequently in 
younger women in its intraepithelial form (VIN) 
often presenting difficult diagnostic and 
management problems. The relation between 
VIN and the invasive lesions seen in older 
women is unclear; the pre-cancer is usually mul- 
tifocal whereas the invasive type seen in older 
women is almost always unifocal. 

In the pregnant patient presenting with vulvar 
irntation which cannot be attributed to infec- 
tion, it ıs important to biopsy any suspect area 
and not to delay until the postnatal period. If 
there are ominous signs such as fissuring, raised 
areas or ulcers a biopsy is essential. Currently it 
is fashionable to perform colposcopy on the 
vulva. This procedure can be of considerable 
value when used with the application of dilute 
acetic acid; it is not so successful when used with 
toluidine blue. Colposcopy assists the clinician 
in defining the area to be biopsied. 

The biopsy should be of sufficient size for the 
pathologist not only to comment on the histo- 
pathological pattern but also on the depth of 
invasion of the tumour. Reports of the degree of 
lymphocytic reaction, degree of confluency, 
lymphatic channel or vascular space involve- 
ment are not of great value. 


Treatment 


The most, important factors to be taken into 
account when determining the extent of treat- 
ment are the size and site of the tumour and the 
depth of invasion (Monaghan 1985). Local 
excision biopsy should only be used for lesions 
where the depth of invasion is less than 1 mm 
(Hacker et al. 1984). 

In patients with Stage I (« 2 cm in diameter) 
laterally placed tumours, a radical vulvectomy 


with an ipsilateral groin node dissection should 
be performed through separate incisions. For 
Stage I disease encroaching on mid-line struc- 
tures, and for later stage disease with carcinomas 
up to 4 cm in diameter, a radical vulvectomy with 
bilateral groin node dissection should be per- 
formed through separate incisions. 

For carcinomas greater than 4 cm in diameter 
a pelvic node dissection should be added to the 
groin node dissection and the groins should be 
dissected en bloc in direct continuity with the 
radical vulvectomy, utilizing a modified 'But- 
terfly incision’. Where the cancer extends onto 
the anus or lower rectum an anovulvectomy 
should be performed together with groin and 
pelvic node dissection (Monaghan 1986). 

Clearly, utilizing these recommendations 
there 1s a great opportunity to individualize 
treatment. The management of the disease in 
this way does not significantly affect the preg- 
nancy. Even when it is necessary to perform a 
pelvic node dissection the procedure can be 
carried out without Jeopardizing the pregnancy. 


Timing of surgical treatment. If the carcinoma 1s 
diagnosed at any time up to 36 weeks gestation 
definitive treatment can be performed in preg- 
nancy. If the diagnosis is made later than that, 
delay into the puerperium will not seriously 
prejudice the course of the disease. 


Mode of delivery. Many obstetricians are ner- 
vous about allowing vaginal delivery after vulvar 
surgery, but providing that the vulvar wounds 
are well healed there is no reason why a vaginal 
delivery should not be attempted. 


Future pregnancies. For the young patient who 
has been successfully treated for her carcinoma 
ofthe vulva there is no contraindication to future 
pregnancies. Indeed psychologically it is a great 
boost for the woman who has had to undergo 
such extensive surgery to realize her desires to 
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have further pregnancies. The youngest patient 

in J. M.M.'s series has had two successful preg- 

nancies following radical surgical treatment of 
her carcinoma. 

John M. Monaghan 

Consultant Surgeon 

Gerhard Lindeque 

Overseas Research Fellow 

Regional Department of Gyraecological 

Oncology 

Queen Elizabeth Hospital 

Gateshead 

Tyre and Wear 
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Sexual activity in girls under 16 years of age 


S. L. BARRON 


Summary. Data on pregnancy, abortion, sexually transmitted disease 
and cervical dysplasia in girls under the age of 16 years were collected 
from British and American publications. Over half the pregnancies in 
girls under 16 ended in induced abortion, and those that continued had 
increased maternal and perinatal mortality, partly due to failure to 
attend for care. A prospective study in young teenagers found a high 
rate of fetal loss in pregnancies that followed abortions. Apart from an 
increased risk of cervical injury, abortion in girls under 20 carried the 
same risk of complications as for the American population as a whole. 
The risk of developing carcinoma of the cervix was doubled in women 
who began sexual activity before the age of 17 and a large survey found 
that 1:9% of the girls aged between 15 and 19 years had abnormal 
cervical cytology. Discouraging sexual activity before the age of consent 


seems to have a medical as well as a moral basis. 


The legal dispute between Mrs Gillick and the 
West Norfolk Health Authority raises serious 
issues for all doctors who may be faced with 
having to advise a very young, sexually active 
girl. Although the House of Lords decided by a 
majority of 3 to 2for the Health Authority, Lord 
Fraser made it clear that prescribing con- 
traception for girls under 16, with or without 
parental consent, should not be done without a 
very good reason whilst Lord Brandon, in a dis- 
senting judgment, considered the practice to be 
unlawful (The Times 1985). 

Many doctors feel strongly that they have a 
duty to provide contraception for young girls 
who are already sexually active, in the hope of 
preventing unwanted pregnancies — with all 
that that implies. They assert that most of the 
youngsters who come for advice without their 
parents’ knowledge would not seek advice at all 
if they thought that their parents would get to 
know. 

The alternative view is that sexual activity 
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below the age of 16is potentially harmful, as well 
as being unlawful, and that doctors should be 
less permissive in their attitudes to young 
people. By offering contraception to girls under 
16, doctors are condoning immorality and failing 
to point out the harmful medical effects of early 
sexual activity. In this context, early sexual 
activity should be regarded in the same way as 
smoking and drinking. 

Whilst there is a wealth of literature about 
‘teenage pregnancy’, most of it is concerned with 
women under the age of 20 and there are very 
few medical data specifically about girls under 
the age of 16. 


The age of consent 


Each country has its own legal restraint on sex- 
ual activity and the legal age of marriage varies 
from 12 in India to 18 in the Republic of China. 
In the United Kingdom, marriage is unlawful 
before 16, and parental consent is needed 
between the ages of 16 and 18. It is also a crimi- 
nal offence for a man to have intercourse with a 
girl below the age of 16, although the girl herself 
does not commit a crime. It follows that inter- 
course below the age of 16 occurs in a context of 
social and legal disapproval, and that the prob- 
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lem of sexual activity in young girls is more than 
a function of chronological age. The proportion 
of pregnancies which ended in abortion declined 
from 60% below the age of 14 to 36% in single 
girls aged 17-18. Above the age of consent, how- 
ever, where conception occurred within mar- 
rage, the proportion ending in abortion was 
very low indeed (Table 1). 

Throughout the world, improved standards of 
living and of education have resulted in a rise in 
the age of marriage whilst the age of menarche is 
falling. The gap between sexual and social adult- 
hood is increasing (Hunt 1976) and it seems 
almost inevitable that teenage sexual activity 
outside marriage will increase. 


The immediate effects of early sexual activity 


Early sexual activity tends to occur inthe context 
of what Schofield (1965) called the teenager 
behaviour syndrome which will be familiar to all 
gynaecologists: leaving home, promiscuity, 
pregnancy, sexually transmitted disease and sui- 
cide attempts. Pregnancy in such a context 
causes great distress and a high proportion of 
conceptions in girls under 16 end in legal abor- 
tion. Furthermore because such pregnancies go 
unrecognized for a time, abortion 1s often neces- 
sary in the second trimester (Table 2). 


Induced abortion 


A pregnancy conceived at the age of 15 could 
end in abortion a few weeks later, or in a regis- 
tered birth at the age of 16. The OPCS has taken 
account of this and publishes statistics on preg- 
nancy by the age at conception (OPCS 1985). 
The absolute number of pregnancies in girls 
under 15 years of age is small and the fluctu- 
ations over the past 10 years are not significant. 
When expressed as a rate per 1000 girls aged 
under 16, however, there appears to have been a 
small fall from 1976 to 1980 followed by what 
may turn out to be a significant rise, especially in 
the 15-year-old girls (Table 3). 

The proportion of conceptions in 14-year-old 
girls which ended in legal abortion in 1982 was 
60% and for all girls under 16 years of age it was 
57-696. Similar statistics are not available for 
Scotland, but Table 4 shows the percentage of 
pregnancies in girls under 16 which ended in 
abortion and the trends are similar to those for 
England and Wales. Compared with the popula- 
tion as a whole, abortions in girls under 16 were 


more likely to have been performed within the 
NHS and to have been done after 13 weeks 
gestation (Table 2). The need for late abortion is 
reflected in the methods used and prostaglandins 
were employed twice as often in girls under 16 as 
in the total population (Table 5). 

The mortality ratio for abortion in women 
under 20 was lower than in any of the other age 
groups, and serious complications occurred no 
more frequently in those under 20 than in the 
remainder of the American population (Cates et 
al. 1983). One complication, cervical injury, was 
significantly higher in the younger age groups 
(Table 6) and the problem of the immature cer- 
vix which resists dilatation has been reported by 
Russell (1982) in his study of teenage pregnancy. 


Late consequences of teenage abortion 


It is exceedingly difficult to separate the effects 
of abortion from the effects of the associated 
social variables, but the WHO collaborative 
study (WHO Task Force 1979) concluded that 
the pregnancies which followed an induced 
abortion had an increased risk of low birth- 
weight, which was related to the degree of dilata- 
tion of the cervix at the time of abortion. No 
conclusions were possible in relation to very 
young girls, because of the retrospective nature 
of the study. Russell (1982), however, was able 
to study in detail the later reproductive history of 
167 girls under 16 whose first pregnancy was 
terminated. Of the 133 subsequent pregnancies, 
19 were terminated and 24 (1896) aborted spon- 
taneously; the remaining 90 pregnancies, which 
continued beyond 28 weeks, had a perinatal 
mortality rate of 55 per 1000. There were also 68 
girls whose first pregnancies continued and 53 
had a second pregnancy with a spontaneous 
abortion rate of 4% and a perinatal mortality 
rate of 22 per 1000. On this evidence, those who 
underwent abortion did far less well than those 
who continued with their pregnancy, but the 
groups were not really comparable in their social 
or emotional background. 


Continuing pregnancy 


As a result of legal abortion, there has been a 
marked fall in the proportion of pregnancies in 
the very young which go on to a registrable birth. 
Maternal deaths before the age of 16 are now, 
fortunately, rare and the most recent maternal 
mortality figures are available only for girls 
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Table 1. Proportion of teenage conceptions ending in legal abortion by age at conception (England and Wales, 
1979-1983) 








Proportion ending in abortion (96) 
Age at conception (years) Unmarried Married 
Under 14 60 a 
14- 60 — 
15- 54 Ros 
16- 45 0 
17- 38 4 
18- 36 3 
19- 36 3 





Source: Birth statistics for 1984, series FM1 no. 11. (OPCS 1985). 


Table 2. Abortion in girls under 16; proportion of those in the NHS and those performed after 13 weeks gestation 
(residents of England and Wales, 1979-1983) 

















Girls under 16 All ages 

Abortions in England and Wales 18 654 634 243 
Number in NHS 12488 (66-99) 302243 (46-796) 
Number over 13 weeks 4888 (26-296) 98568 (15.596) 
Source: OPCS, Abortion Reports; series AB, nos. 6-10. 
Table 3. Conception rates in girls under 16 years of age 

Age at conception (years) All «16 years 
Year <14 14 15 Rate % aborted 
1974 1-0 5-3 19-7 8-6 48-6 
1975 1-1 531 19-1 8:2 52-4 
1976 1-0 5-0 18-3 7:9 53-4 
1977 0-9 4-9 17-4 7-6 53-3 
1978 1-1 4-6 17-5 7-6 51-8 
1979 1-0 4-8 16-9 7-6 55-4 
1980 0-9 4-4 16-2 7-2 54-3 
1981 1-1 4-6 15-7 7-3 57-2 
1982 1-1 4-9 17-0 7-8 57-6 
1983 1-0 5:4 18-2 8.3 56-9 





Rates are expressed as conceptions per 1000 girls at each age. 
*«:16' as rate per 1000 unmarried women aged 13-15. 
“<14 as rate per 1000 unmarried women aged 13. 

Source: Birth stastistics for 1984; series FM1, no. 11. (OPCS 1985). 


under 20, who have very favourable rates (Table maternal mortality rate in girls under the age of 
7). The earlier figures for 1973-1975, however, 15 was over three times the overall rate (Table 
showed that girls under 16 had a maternal mor- — 7). 

tality of 207 compared with 124 per million Reports on the complications of pregnancy in 
maternities in the age group 16-19, suggesting very young girls are contradictory and difficult to 
that those under 16 were at special risk. In a interpret because of the coincidence of youth 
recent report from Nigeria, where mortality is with social deprivation and poor attendance for 
still high, Harrison et al. (1985) reported thatthe antenatal care. The increased incidence of preg- 
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Table 4. Pregnancies in girls under 16, in Scotland 


Percentage of pregnancies 
Year Total births Notified abortions aborted 
1974 150 208 58-1 
1975 146 211 59-1 
1976 140 218 60-9 
1977 99 216 68-6 
1978 106 202 65-6 
1979 140 175 55-6 
1980 113 233 67-3 
1981 92 202 68-7 
1982 121 245 66-9 
1983 128 237 64-9 


Source: Registrar General for Scotland (courtesy of Dr S. Cole). 


Table 5. Method of abortion in girls under 16, compared with all ages. (Residents of England and Wales, 


1979-1983) 

Method n 
Hysterotomy 2821 
Hysterectomy 851 
Vacuum aspiration only 480 897 
Vacuum aspiration with D&C 77 574 
D&C or dilatation and evacuation 108 
Other surgical methods 87 
Prostaglandins only 24 057 
Prostaglandins with others 16 588 
Others 4093 
Unknown 26 971 
Total 634 047 


D&C, Dilatation and curettage. 


All ages 


Under 16 

% n % 
0-4 72 0-4 
0-1 1 0-0 
75.8 13 110 70-3 
12-2 1340 7-2 
0-1 717 3.8 
0-1 3 0-0 
3-8 1743 9-3 
2-6 1129 6:1 
0-6 277 1:5 
4-3 262 1:4 
100-0 18 654 100-0 


Source: OPCS, Abortion Reports for 1979-1983; series AB. 


nancy-induced hypertension, however, is a con- 
sistent finding and one American study has 
shown it to be true after allowance was made for 
socio-economic factors (Duenhoelter et al. 
1975). The other problem which is much dis- 
cussed is the incidence of cephalopelvic dis- 
proportion due to incomplete growth of the 
pelvis and this seems to be related more to the 
‘menstrual age’ (the time since menarche) than 
to chronological age. There is no evidence of an 
.increased need for caesarean section (Sherline 
. 1984). 

The perinatal mortality rate in 1983 for 
mothers under 16 years of age was 26-9/1000, 
compared with an overall rate of 10-4/1000 
(Table 8); nor does the disadvantage stop there, 
for the infant death rate in these mothers is 20 


per 1000 births, exactly twice the overall infant 
death rate. In developing countries it is recog- 
nized that very early childbearing, even within 
marriage, leads to a high infant mortality (Hunt 
1976). One important contribution to the high 
perinatallossis the frequency of low-birthweight 
infants in mothers under the age of 16, even 
when allowance is made for the effect of socio- 
economic fartors (Zlatnik & Burmeister 1977). 

It has been suggested that the risk of fetal 
chromosomal abnormality is increased in young 
girls under the age of 20 (Hook 1984), but there 
is surprisingly little published information to 
support this view. 


Sexually transmitted diseases 
Attendances at clinics for sexually transmitted 
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Table 6. Mortality and morbidity associated with suction-curettage abortion at &12 weeks gestation by maternal 
age, 1975-1978 
——————— 


Maternal age (years) 








«17 18-19 20-24 25-29 30+ All ages 
Mortahty ratio (per 100 000) 1-3 2-1 2-0 2-9 1-9 
Serious complications (per 1000) 0-8 1:5 2-0 2:1 1:5 n/a 
Cervical injury (per 1000) 5°5* 3.3 3-1 2:6 1:7 n/a 





* Differences highly significant; P<0-001. 
n/a, Not available. 
Source: Joint Program for Study of Abortion (JPSA) Study, USA. Cates et al. (1983). 


Table 7. Maternal mortality rates by age (per million maternities) 
a aaae 





Age (years) Maternal deaths (per 10°) 
England and Wales 1976-1978 Under 20 106 
20-24 70 
25-29 130 
30-34 145 
35-39 276 
40—44 975 
45+ 3333 
All ages 130 
Source: DHSS (1982). 
Zaria, Nigeria <15 27 000 
15- 31 000 
16- 8000 
17-19 7000 
20-24 4000 
25-29 5000 
30+ 11 000 


Source: Harrison et al. (1985). 
—————————————— 


Table 8. Outcome of viable pregnancies by maternal age 
———————————————————M—————————— 











Maternal age (years) 
Outcome <16 16-19 20-24 25-29 30-34 35+ All ages 
Stillbirth rate 13-4 7-1 5-4 5.1 5.7 8-2 5.7 
Perinatal mortality* 26-9 13-4 10:1 9-3 9-8 13-8 10-4 
Neonatal death ratet 15-2 7-8 5.9 5-2 5.2 7-1 5.8 
Infant death ratet 20-0 15:1 10-9 8-6 8-4 10-4 10-0 
* Per 1000 live and still births. 
1 Per 1000 live births. 


Source: Infant and perinatal mortality, 1983. DH3 85/2 (OPCS 1985). 


diseases have risen sharply in Britain and the recognition of infections du 
USA over the past 20 years. Among the possible papilloma wart viruses. The risi ipte e 
explanations for the rise are the increase in sex- sexually transmitted viral infecti&ns.is'of special 7 
ual activity among the young, the decreased significance because of their suspectéd fole in” 
popularity of the condom and the increased the genesis of cervical neoplasia. —— 
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Information on the incidence of sexually 
transmitted diseases in the very young is avail- 
able only for the notifiable diseases of syphilis 
and gonorrhoea (DHSS 1984). The incidence of 
gonorrhoea in females under 16 for successive 
years showed an unsustained fall in 1979, but no 
consistent trend. The rates per 100 000 popula- 
tion were 6-44 in 1978; 3-62 in 1979; 5-99 in 1980; 
5-30 in 1981 and 6-40 in 1982. 


Carcinoma of the cervix 


The two factors which have been repeatedly 
impugned as the cause of cervical cancer are 
sexual activity before the age of 17 and a history 
of more than one sexual partner (Rotkin 1973). 
Such a history increased the risk of developing 
severe dysplasia or invasive cancer by between 
1-5 and 2 times. The theoretical reason for these 
findings, expounded by Coppleson (1969), is 
that the adolescent cervical epithelium is par- 
ticularly susceptible to the oncogenic effects 
of the herpes hominis type 2 virus (HSV 2). 
More recent work suggests that the wart 
papilloma virus may be the causal agent (Singer 
& McCance 1985). 

The peak age incidence of pre-invasive car- 
cinoma of the cervix is between 30 and 35 but 
there is increasing evidence that dysplasia of the 
cervix occurs in young adolescents, Sadeghi et al. 
(1984) reported the results of a screening pro- 
gramme in the USA involving 796 337 cervical 
smears; in the age group 15-19 years, 18:8 per 
1000 smears had abnormal cytology although 
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Fig. 1. Age-specific rates of cervical intraepithelial 
neoplasia grade 3 (CIN 3) per 1000 women screened in 
the United States in 1981. (Data from Sadeghi et al 
1984). 


only about 1 per 1000 had CIN 3 (Fig. 1), but 
none had invasive cancer. Jones et al. (1984), 
also from USA, reported the results of examin- 
ing 1381 patients with an abnormal smear, 2296 
of whom were below the age of 20. In 97% of 
girls under 2) the lesion was on the ecto-cervix 
and easily treated. 


Conclusions 


There is no evidence of a dramatic increase in 
the incidence of induced abortion or sexually 
transmitted diseases over the past decade, but 
there are suggestions that the conception rate in 
girls under 16 may be rising. Although not a 
strictly medical matter, doctors are very aware of 
the sociological harm resulting from sexual 
activity before the age of 16 with the resultant 
disruption of schooling and of family life. 

Early sexual activity, especially with more 
than one partner, increases the risk of develop- 
ing carcinoma of the cervix and of pelvic infec- 
tion with resultant infertility. Discouraging the 
young from extra-marital coitus is a moral issue 
and doctors are unwilling to act as moralists, 
particularly where this might conflict with advice 
affecting the welfare of their patients. Certainly 
neither the law nor the church has had much 
success in the matter. It looks as if early sexual 
activity is going to join smoking, drinking alco- 
hol, the taking of drugs and eating too much 
animal fat, in the list of things that can damage 
health. 

This paper is based on a report prepared at 
the request of the Scientific Advisory Com- 
mittee of the RCOG. The views expressed are 
those of the author and do not represent a state- 
ment by the RCOG. 
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Obstetric hysterectomy—an 11-year experience 


R. G. N. THONET 


Summary. A total of 31 women had obstetric hysterectomy at St Mary's 
Hospital, Manchester, between 1972 and 1982. Elective caesarean hys- 
terectomy was performed on nine occasions mainly because of pre- 
existing gynaecological problems such as fibroids or menorrhagia. 
Emergency hysterectomy most frequently followed uterine rupture, 
postpartum bleeding and major degrees of placenta praevia. The major- 
ity of patients required blood transfusion but postoperative problems 
were few. Late complications included infected discharge and cyclical 
bleeding after subtotal hysterectomy. There was one neonatal death but 
no maternal deaths. Although the operation is usually straightforward, 
and no major technical problems, such as urinary tract injury occurred, 
the decision to perform it as an emergency must be made before the 
patient's condition is extreme; the availability of senior staff is 


important. 


Originally the operation of obstetric hysterec- 
tomy was performed because of life-threatening 
sepsis after prolonged labour, but by the 1950s 
was being undertaken for such minor indications 
as sterilization and fell into disrepute. The early 
history is reviewed by Durfee (1969. 

Today, indication for the operation has some- 
what changed; it does not always follow imme- 
diately after caesarean section, and may be 
necessary several hours after apparently un- 
eventful vaginal delivery. This study reviews the 
results of 11 years’ experience of obstetric hys- 
terectomy at St Mary's Hospital, Manchester, 
and discusses its place in modern obstetric 
practice. 


Subjects and methods 


The hospital records of all 31 women who under- 
went this operation between 1972 and 1982 
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inclusive were examined and divided by the 
main indication for operation into an elective 
group (Table 1), and five categories of emer- 
gency obstectric hysterectomy (Table 2). The 
final decision to perform the operation in the 
emergency group was sometimes influenced by 
additional factors such as fibroids. There was 
only one neonatal death (extremely low birth- 
weight) and no maternal deaths. In the 11 years 
studied, 48 110 babies were born at St Mary's 
Hospital, Manchester, giving a prevalence for 
Obstetric hysterectomy of 1 in 1552 deliveries. 
The average age was 32 (range 23-43 years) and 
panty ranged from 1 to 6 (mean 2-4). 


Indications for emergency obstetric 
hysterectomy 


Ruptured uterus. All seven patients were parous 
(range 1—4; mean 2-4). One caesarean section 
was performed for fetal distress, and the other 
during violent spontaneous labour in a patient 
with two previous caesarean sections. Of the five 
patients delivered vaginally, four had labour 
induced near term, and there were four normal 
deliveries with one Kielland’s rotational forceps 
delivery. These five patients all suffered major 
primary postpartum haemorrhage with well con- 
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Table 1. Details of nine patients having elective caesarean hysterectomies 








Patient Age Previous No. of units 
no. (years) Parity CS Indication Operation transfused 
1 39 1+0 1 Fibroids, wanted TL LSCS; subtotal hysterectomy 2 
2 43 0+1 — Fibroids, age LSCS; subtotal hysterectomy 2 
3 39 143 1 Fibroids LSCS, total hysterectomy; 
LSO 2 
4 38 1+0 1 Fibroids, wanted TL LSCS; subtotal 
hysterectomy; LSO 4 
5 38 3+0 — Fibroids Classical CS; subtotal 
hysterectomy 2 
6 38 4+0 3 Fibroids LSCS, total hysterectomy 4 
7 37 2+0 — Previous menorrhagia — LSCS, total hysterectomy 4 
8 33 2+0 2 Previous menorrhagia, 
wanted TL LSCS; total hysterectomy — 
9 36 342 3 Wanted TL LSCS; total hysterectomy — 





CS, Caesarean section; TL, tubal ligation; LSCS, lower segment caesarean section; LSO, left salpingo 


oophorectomy. 


Wanted TL indicates previously stated wish to be sterilized after current pregnancy. 


Table 2. Indication and mode of delivery for 22 emergency obstetric hysterectomies 








Mode of delivery Type of hysterectomy 
Major indication n SVD Forceps CS Subtotal Total 
Ruptured uterus 7 4 1 2 4 3 
PPH 6 4 2 0 4 2 
Major placenta praevia 5 — — 5 2 3 
Bleeding at CS 2 — — 2 1 1 
Non-obstetric 2 — — 2 1 1 





SVD, Spontancous vaginal delivery; CS, caesarean section, PPH, primary postpartum haemorrhage. 


tracted uteri leading to laparotomy 1-4 h later. 
One patient in this group also sustained a rup- 
tured bladder after normal delivery. 


Primary postpartum haemorrhage. All six 
patients were parous (range 1-5; mean 2-8); four 
began labour spontaneously at term, and only 
one of this group required forceps delivery. Two 
patients had labour induced, one for hyper- 
tension and the other for prolonged pregnancy. 
Two patients had uterine hypotonia, three had 
manual removal of placentas which were 
described as adherent and the sixth had a normal 
third stage but continued to bleed after removal 
of adherent placental fragments under general 
anaesthesia. Each patient needed a laparotomy 
for persistent uterine bleeding; blood transfu- 
sions ranged between 5 and 18 units. 


Major placenta praevia. All five patients were 


parous (range 1-6; mean 3-6). In each the pla- 
centa was known to be anterior (by ultrasound 
scan) and four had had a previous caesarean 
section (range 1-3; mean 1-75). Caesarean sec- 
tion was planned for each patient but four had 
emergency operations because of sudden heavy 
bleeding. The hysterectomies were necessary to 
halt persistent bleeding from the area of the old 
uterine scar. Blood transfusion varied between 3 
and 12 units (mean 7:4). 


Bleeding at caesarean section. One patient had 
had a uterine rupture during a mid-trimester 
termination of pregnancy. She was subsequently 
delivered normally but in the index pregnancy 
caesarean section was performed after failed 
induction of labour and placental fragments 
were adherent to the uterine scar resulting in 
heavy bleeding. The other patient (para 5+3) 
bled heavily at 24 weeks and had a classical 
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caesarean section at 26 weeks; unstoppable 
bleeding led to hysterectomy. The baby weighed 
820 g and died shortly after birth. 


Non-obstetric indications. Both patients were 
known to have cervical fibroids and required 
emergency caesarean section because of cord 
prolapse in one and obstructed delivery in the 
other. Hysterectomy was performed because the 
fibroids were considered likely to necessitate this 
management ultimately and because the 
patients were requesting sterilization. 


Complications 


Table 3 shows that complications were few in this 
series and can be divided into operative, early 
and late. Almost all patients were anaemic post- 
operatively but very few required blood transfu- 
sion once they had recovered from the 
immediate operation. A course of iron therapy 
was sufficient in all but four patients. Mean hos- 
pital stay was 10-2 days (range 4-17 days). Nine 
patients failed to attend for postnatai follow-up. 
Cervical discharge and cyclical bleeding were 
severe enough to require excision of the cervical 
stump in one patient, but in two patients cautery 
to the cervical canal sufficed. 


Table 3. Complications associated with 31 obstetric 
hysterectomies 





Type of hysterectomy 
Complication Subtotal Total 
Operative 
Bleeding from adnexae 
necessitating salpingo- 
oophorectomy 2 0 
Early 
Wound infection 2 1 
Pyrexia 2 1 
Chest infection 1 2 
Urinary infection 0 2 
Depression 1 1 
Late 
Cervical discharge 5 1” 
Cyclical bleeding 2 
Pain from adherent ovaries I 0 
Cervical remnant after ‘total’ 
hysterectomy — 3 
* Cervical remnant despite — intended total 
hysterectomy. 


Discussion 


This series of 31 obstetric hysterectomies with 
low morbidity and no mortality contrasts with 
previous series (Brenner et al. 1970) and sug- 
gests that the place of the operation might be 
reconsidered, after many years being out of 
favour. Similarly, emergency procedures are 
associated with far greater problems than the 
elective operation: 52% as against 10% in one 
series (Barclay 1970). The same can be seen in 
the case of maternal mortality. It is possible that 
delay in making a decision concerning operation 
is a major factor. 

In the present series the procedure was per- 
formed almost twice as often, and in women of 
lower parity, as in the series of emergency 
obstetric hysterectomies described by Smith 
(1982) (1 in 1552 vs 1 in 2905 deliveries). The 
lower threshold (for the emergency operation 
especially) perhaps explains the lower morbidity 
and no mortality, the operation being performed 
well before the patient's condition was desper- 
ate. A high frequency of previous caesarean sec- 
tion (52%) is also noted by other authors: 26% 
by Giwa-Osagie et al. (1983), and 72% by Bar- 
clay (1970). This seems especially to be the case 
if an anterior placenta praevia is present. Sub- 
total hysterectomy is not to be scorned and may, 
in fact, have less mortality 1n critical situations 
(Giwa-Osagie et al. 1983). Although the present 
series has an almost even distribution of subtotal 
and total procedures, the trend has been to 
prefer total hysterectomy which is quite straight- 
forward if the patient's condition is good: the 
rule when an early decision has been taken. 

Several factors, such as safety of modern 
anaesthesia and blood transfusion, have led to a 
much greater willingness to perform elective 
caesarean hysterectomy primarily because of 
fibroids, thus avoiding the need for two oper- 
ations. It was much less common in Barclay's 
series (1970) at 6-496, but has been accepted as a 
valid indication by Park & Duff (1980). 

Uterine rupture provides a strong indication 
for obstetric hysterectomy whether or not cae- 
sarean section has been performed. The danger 
of oxytocin infusions in grand multipara with 
epidural blocks 1s clear (Smith 1982), and less 
than skilful use of Kielland's forceps can be cata- 
strophic. Extension of tears into adjacent struc- 
tures such as the bladder, as occurred here, 
emphasizes the observation by Smith (1982) that 
the obstetrician must be prepared for all even- 


tualities in this situation. The place of primary 
surgical repair of the tear seems small. The 
desire to have more children is understandable 
after a first labour, but here uterine rupture is 
almost unknown unless caused by unskilled use 
of forceps (O'Driscoll & Meagher 1980). In a 
multiparous patient this wish should rarely argue 
in favour of surgical repair; the scar can only be 
of suspect integrity and may rupture before 
labour in a subsequent pregnancy. If circum- 
stances dictate primary surgical repair, an effec- 
tive sterilization procedure should be seriously 
considered, due regard being given to the failure 
rate of sterilization at caesarean section: over 
3% after a Pomeroy procedure (Pletsch & Sand- 
berg 1963). Although suture of a dehisced cae- 
sarean scar is acceptable, these cases should not 
really be regarded as having a ruptured uterus. 

Barclay (1970), Smith (1982) and Giwa- 
Osagie et al. (1983) have all noted the dangerous 
combination of placenta praevia and previous 
caesarean section. In the present series four out 
of five patients with anterior praevia had a pre- 
vious caesarean section. An anterior praevia 
becomes morbidly adherent to the uterine scar 
and produces a degree of placenta accreta, 
Kistner & Friesen (1968) found that at least 20% 
of placenta accreta occur in association with pre- 
vious caesarean section. A caesarean section in 
these circumstances becomes especially difficult 
as the placental site bleeds very freely. An early 
decision is essential to avoid shock and coag- 
ulopathy (DHSS 1982; Smith 1982). The patient 
must be warned of the high probability. 

The two patients who had hysterectomy 
because of unstoppable bleeding at caesarean 
section are grouped separately as they appear to 
belong to a discrete but identifiable group. One 
patient had a uterine scar due to a tear produced 
at termination of pregnancy years previously, 
and the placenta was adherent. This problem is 
mentioned by Prevedourakis (1974). The other 
patient had placental adherence to an old 
classical section scar and continued bleeding 
which is a further complication of this operation. 

Injury to bladder or ureter is entirely lacking 
in this series. Although this does not give rise to 
complacency it contrasts with rates of between 
5:3% (Barclay 1970) and 7-4% (Haynes & Mar- 
tin 1979). Smith (1982) experienced an unstated 
number of ureteral injuries in his 14 cases. 

The other important operative complication 
concerns haemostasis. Oedematous tissues and 
adhesions from previous caesarean section make 
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this predictable (Prevedourakis 1974) and pro- 
gressive coagulopathy compounds the problem. 
Persistent bleeding from utero-ovarian vessels 
occurs in perhaps 10% (Barclay 1970), and may 
require sacrifice of an appendage; this should 
not be regarded a surgical failure. It should be 
remembered that continued intra-peritoneal 
bleeding was found at postmortem in each of the 
three maternal deaths in the small series of 14 
reported by Smith (1982). 

Problems with the cervical stump seem to be 
common: 11:496 of a total 866 reported by Bar- 
clay (1970). Troublesome discharge and cyclical 
bleeding is a major reason for performing total 
hysterectomy if at all possible. The possibility of 
leaving a small portion of cervix at supposed 
total operation is demonstrated here and also 
experienced by Smith (1982); it is no cause for 
concern but avoidance is discussed by Barclay 
(1970) and Brenner et al. (1970). No case of 
stump carcinoma was encountered in the large 
series of Pletsch & Sandberg (1963) or Barclay 
(1970) but regular cytology must be performed if 
the cervix is retained. Pain from adherent ova- 
ries can be another late problem possibly need- 
ing oophorectomy but ignored by other authors. 

The question arises as to alternative treatment 
avoiding hysterectomy which may be seen as too 
drastic. Vaginal or uterine packs have long been 
condemned (Waters 1952). Ligation of internal 
iliac arteries may daunt the less experienced. 
However, the pelvic blood supply is so abundant 
(Burchell 1968) that bleeding may merely be 
reduced. In a patient of low parity it is worth 
considering, together perhaps with ligation of 
the ovarian arteries, which contrary to expec- 
tations does not always produce ovarian atrophy 
(Le Cocq 1966). It is probably unwise in cases of 
uterine rupture or placenta accreta (Park & Duff 
1980). Ligation of the uterine arteries them- 
selves (not the veins) was advocated by Waters 
(1952). Radiologically controlled embolization 
of vessels has been advocated in pelvic bleeding 
by Brown et al. (1979) and Rosenthal et al. 
(1983), but it is clear that this procedure is really 
only possible in a small number of centres, and 
the waste of valuable time may be irretrievable. 


Conclusions 


The operation of obstetric hysterectomy is most 
valuable. The decision to perform it should be 
taken early and preferably by a senior obstetri- 
cian; in this way excellent results will be 
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obtained Except in desperate circumstances 
total hysterectomy 1s preferred thus avoiding 
late sequelae involving the cervical stump. With 
an experienced surgeon, complications should 
be no greater than those found after either cae- 
sarean section or hysterectomy alone; good 
technique will minimize urinary tract injuries 
and haemorrhagic problems. Ligation of inter- 
nal iliac arteries may be considered in patients of 
low parity. 
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Interval from rupture of the membranes to delivery 
and neonatal respiratory adaptation 


M. WENNERGREN, M. KRANTZ, O. HIALMARSON, K. KARLSSON 


Summary. The influence of the time interval from rupture of the mem- 
branes to delivery on neonatal respiratory adaptation was analysed in a 
prospective study of all infants born in Góteborg, Sweden in one year. 
The correlation between the incidence of respiratory disorders and the 
rupture-delivery interval was analysed in all preterm infants (x36 
weeks, n — 240) and in all term infants born by caesarean section 
(n — 452). A uniform pattern was found for all preterm infants, irre- 
spective of mode of delivery, and for the term infants born by caesarean 
section. The curve was ‘U-shaped’ with higher incidence of respiratory 
diseases in infants born immediately after rupture of the membranes 
than in those born 3-36 h after membrane rupture. The incidence 
increased again in infants born >36h after membrane rupture. The 
same pattern was found for all kinds of respiratory diseases including 
idiopatic respiratory distress syndrome. Therefore, there seems to be no 
advantage in postponing delivery 36h after rupture of the 


membranes. 


The effects of prolonged rupture of the mem- 
branes on the risk of developing neonatal respi- 
ratory diseases has been debated for more than 
10 years. Several studies have reported a 
decreased incidence of respiratory diseases in 
conjunction with prolonged rupture of the mem- 
branes (Thibeault & Emmanouilides 1977; Mil- 
ler et al. 1978; Yeung 1982; Curet et al. 1984) and 
other studies have failed to show such a protec- 
tive effect (Jones et al. 1975; Christensen et al. 
1976; Papageorgiou et al. 1981; Perkins 1982). 
Differences in the criteria used to select the 
study population and variations in the definition 
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of the respiratory diagnoses used may all have 
contributed to the conflicting findings. 

Less interest has addressed the question 
whether differences in the rupture-delivery 
interval, within the normal range, have an 
impact on the process of neonatal pulmonary 
adaptation, and whether a particular interval 
provides the optimal conditions for neonatal 
lung performance. 

We have investigated this question in a pro- 
spective study in an unselected population of all 
infants born in one year in Goteborg, Sweden. 


Patients and methods 


Since virtually all infants in Goteborg are born in 
one of the two maternity hospitals it was possible 
to obtain an unselected population. The general 
standard, equipment, treatment principles and 
neonatal care are similar in both hospitals. This 
study was part of an extensive prospective study 
of all newborns with neonatal respiratory dis- 
eases in a total population. 

Over a 12-month period all live-born infants in 
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Goteborg were screened for signs of respiratory 
distress (breathing frequency >60/min, grunt- 
ing, cyanosis or chest wall retraction) during the 
first 5 days of life. These infants were referred to 
a neonatal unit. 

In addition all infants born by caesarean sec- 
tion, all infants <37 weeks or <2500 g and all 
those with Apgar scores of <6 were referred to 
the neonatal unit. 

Respiratory disturbance (RD) was diagnosed 
in all those infants who fulfilled any of the follow- 
ing criteria: breathing frequency of =60 breaths/ 
min for z3 h, ‘grunting’ or chest wall retractions 
at 2 h of age, or central cyanosis. Idiopathic res- 
piratory distress syndrome (IRDS, or hyaline 
membrane disease) was diagnosed if chest films 
showed a reticulogranular pattern, the calcu- 
lated nght to left shunt increased over the first 
24h, and blood cultures were negative. 

Assessment of gestational age was based on 
the number of complete weeks from the onset of 
the last menstrual period, from ultrasound 
examination early in pregnancy and from clinical 
paediatric assessment as described by Finnstrom 
(1977). 

Information concerning past obstetric history, 
current pregnancy and events during delivery 
was collected for all these patients. 

The time of rupture of membranes was deter- 
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Fig. 1. Incidence of respiratory disease in 240 preterm 
infants («36 weeks) at different rupture-delivery 
intervals. ** P«0-01, ***P<0-001. 


mined on the basis of the history given by the 
patient and, when necessary, the diagnosis was 
confirmed by a fern test or the pH reaction oi the 
vaginal fluid. The interval from membrane rup- 
ture to delivery was calculated in hours. 

Preterm labour was often postponed with 
betamimetics. After labour had been 
tocographically confirmed, and provided the 
cervical dilatation was <5 cm, terbutaline was 
given, initially intravenously and then orally, 
until week 36. Terbutaline was also used if the 
membranes had ruptured. Antenatal treatment 
with corticosteroids was not routine at the 
department. 

Statistical analyses used the Y? test. 


Results 


Figures 1 and 2 show the relation between the 
incidence rate of all respiratory disturbances and 
the rupture-delivery interval. In preterm new- 
borns (x36 weeks) the incidence of RD was 
significantly higher in the infants born imme- 
diately after membrane rupture than ın those 
born 3-36 h after rupture. When the rupture- 
delivery interval was >36 h the rate of RD again 
increased significantly (i.e. the curve is 
U-shaped) (Fig. 1). This pattern persisted when 
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Fig. 2. Incidence of respiratory disease in 452 full term 
infants (237 weeks) born by caesarean section at dif- 
ferent rupture-delivery intervals. *P<0-05 
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the groups were subdivided into vaginal and cae- 
sarean births (Table 1). 

The same pattern was also found in the term 
infants (237 weeks gestation) born by caesarean 
section (Fig. 2). The rate of RD was significantly 
lower 1n the infants born 3-12 h after membrane 
rupture than in those born immediately after 
rupture. The incidence of RD increased again in 
infants born >36 h after membrane rupture, but 
there were only few babies in this group and the 
difference was not statistically significant. 

This study did not provide an estimate of the 
risk of RD in relation to rupture-delivery inter- 
vals in infants born vaginally at full term, but in 
this group the overall incidence of RD is very 
low (Hjalmarson 1981). 

There was no difference in the rate of treat- 
ment with betamimetics between healthy infants 
and those with RD. In general, 60-70% of all the 
women delivered at <33 weeks and about 30% 
of those delivered between 33 and 36 weeks had 
received betamimetic treatment. 

The U-shaped pattern was also found when 
the rate of IRDS was analysed in preterm infants 
(Table 2). IRDS occurred in 14 of the 79 (18%) 
infants born immediately after membrane rup- 
ture and in 2 of 115 (296) born between 0-1 and 
36 h after membrane rupture, the difference is 
statistically significant (P<0-001). In infants 
born >36h after rupture the incidence rate of 
IRDS was again significantly increased to 15% 
(7 of 46) (P«0-01). The pattern persisted when 
the infants «32 weeks gestational age were ana- 
lysed separately. The incidence rates were 7/17 
(41%), 2/12 (17%) and 6/18 (33%) respectively 


Table 1. Incidence rates of respiratory diseases (RD) 
at different rupture-delivery intervals in preterm 
infants (3336 weeks), related to mode of delivery 








Rate of RD 
Vaginal Caesarean 
deliveries section 
Rupture-delivery — 
interval (h) (n=164) % (n=76) 96 
0 12/25 48 31/54  Á S71 
0-«3 13/36 36 0/4 0 
3—12 16/39 41 1/3 33t 
12-<36 8/27 30* 3/6 50 
36 30/37 81* 6/9 67 





Values denoted by * and t, respectively, differed sig- 
nificantly (P<0-05) 


in infants born 0h, 0-1-<36h and =36 h after 
membrane rupture, but the differences were not 
Statistically significant. 

There were only 13 infants with RD due to 
infections and no correlation between the rup- 
ture-delivery interval and RD could be demon- 
strated in this small group. 


Discussion 


The purpose of this study was to investigate 
whether, and if so how, the interval from rupture 
of membranes to delivery influences pulmonary 
adaptation at birth. Previous studies have 
addressed the potential advantage of a long 
interval from rupture to delivery, which may 
lead to endogenous cortisol and/or cate- 
cholamine production and hence to a decreased 
risk of respiratory disorders, primarily IRDS 
(Richardson et al. 1974). This theory has been 
questioned and other studies have not correlated 
the beneficial effect of prolonged membrane 
rupture, to the risk of IRDS (Jones et al. 1975). 
In our study the incidence rate of RD was related 
to the rupture-delivery interval, and the most 
striking finding was that this correlation was not 
linear. Instead, the resultant curve showed a 
high incidence rate of RD in conjunction with a 
short rupture-delivery interval, the risk of RD 
decreased and remained low in infants born 
3-36 h after membrane rupture but increased 
again beyond 36 h. This pattern was found in all 
preterm infants and in term infants born by cae- 
sarean section. The higher incidence of RD 
when delivery occurred immediately after mem- 
brane rupture was not explained by a high rate of 
emergency caesarean sections, and depressed 
infants. In fact more than 9096 of these sections 
were performed before the onset of labour, and 
low Apgar scores were not more frequent in this 
group. 

Fedrick & Butler (1972) reported an increased 
risk of IRDS after caesarean sections performed 
before membrane rupture and the onset of 
labour. Our results confirm these findings, 
moreover, we found that the increased risk was 
not limited to IRDS but generally affected the 
respiratory adaptation in newborn infants. We 
also found that the rate of IRDS increased again 
in infants born >36 h after membrane rupture. 

Experiments have demonstrated that animals 
born by caesarean section without prior labour 
had more lung water than those born after the 
onset of labour (Bland et al. 1979). The likely 
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Table 2. Incidence rates of hyaline membrane disease (IRDS) in preterm infants (<36 weeks) at different rupture- 


delivery intervals, related to mode of delivery 


All 
Rupture-delivery 
interval (h) n (%) 
0 14/79 (17-7) 
0-1-<36 2/115 (1-7) 
236 7/46 (15-2) 


Rate of IRDS 
Vaginal delivery Caesarean section 
n (%) n (96) 
4/25 (16) 10/54 (18-5) 
2/102 (1 9) 0/13 (—) 
6/37 (16.2) 1/9 (11-1) 


The differences between IRDS rates for all infants between 0 and 0-1—-<36h, and 0 1-<36h and 236h, 


respectively, were significant (P<0-001, P<0 01). 


reason for this is lack of labour-induced produc- 
tion of catecholamines. These compounds have 
been shown to inhibit secretion and enhance 
absorption of lung fluid in term animals (Walters 
& Olver 1978). This mechanism might be 
responsible for the elevated risk of RD in the 
infants born immediately after membrane 
rupture. 

The risk of RD was found to increase again 
with rupture-delivery intervals of >36h. The 
reason for this is not clear. One explanation 1s 
suggested by the results of Whittle and col- 
leagues (Whittle et al. 1977; Whittle & Hill 1980) 
who found an inverse relation between the 
lecithin/sphingomyelin (L/S) ratio and the 
length of labour after rupture of membranes. 
Short strong labours were found to increase the 
L/S ratio, whereas long labours decreased the 
L/S ratio. The changes in L/S ratio are probably 
not mediated by endogenous corticosteroids 
since cord serum corticosteroid levels were 
lowest in patients with rising L/S ratios during 
labour, and highest in the group in which the L/S 
ratio fell. 

The danger of neonatal infections after a long 
rupture-delivery interval has evoked much con- 
sideration. It has been generally accepted that 
not all infections are secondary to an ascending 
infection through the cervix, but rather the 
result of a primary infection acquired in utero 
before membrane rupture. In fact, it has been 
suggested that the primary infection might be an 
aetiologic factor in premature membrane rup- 
ture. We found no evident correlation between a 
long rupture-delivery interval and increased 
incidence of pulmonary infections. 

Finally, ıt was interesting to find that ın the 
group of preterm infants that was analysed the 
mode of delivery did not appear to influence the 


relation between the rupture-delivery interval 
and the incidence of RD. This means that the 
effect of the rupture-delivery interval is not 
altered by factors such as vaginal squeeze in 
these 1nfants. 

In conclusion, the rupture-delivery interval 
has an obvious effect on neonatal respiratory 
adaptation with a correlation that is not linear 
but has a pattern showing high risk for RD in 
conjunction with. delivery immediately after 
membrane rupture. The risk then decreases and 
is low with rupture-delivery intervals of 3-36 h 
after which the risk increases again. Thus there 
seems to be no advantage for neonatal lung func- 
tion in postponing delivery more than 36 h after 
membrane rupture. 
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Spontaneous early preterm labour associated with 
abnormal genital bacterial colonization 


R. F. LAMONT, D. TAYLOR-ROBINSON, M. NEWMAN, J. WIGGLESWORTH, 


M. G. ELDER 


Summary. The association betweén infection and preterm labour was 
studied in 72 women in spontaneous preterm labcur between 26 and 34 
weeks gestation and in 26 control subjects having an elective caesarean 
section at the same gestational age. The genital microbial flora of each 
group was studied comprehensively and included mycoplasmas, 
chlamydiae, ureaplasmas and anaerobes. Subsequent neonatal infec- 
tion and chorioamnionitis was also studied. Abnormal bacterial colo- 
nization, the presence of ureaplasmas, heavy growth of mycoplasmas 
and chorioamnionitis were all found significantly more often in the 
study group. This supports the premise that a significant proportion of 
idiopathic preterm labour is associated with infection and this may 
permit better prediction and prevention of preterm birth. The con- 
tinued use of tocolytics should depend upon the identification of the 
presence or absence of infection. Infection appeared to be the result 
rather than the cause of ruptured membranes. A recommendation with 
respect to the classification of abnormal or normal bacterial coloniza- 
tion between 26 and 34 weeks is suggested on the basis of strict criteria. 


Preterm labour accounts for only 5-10% of all 
births but preterm birth is responsible for a dis- 
proportionately large percentage or perinatal 
deaths. Rush et al. (1976) reported that 85% of 
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perinatal deaths not due to congenital abnor- 
mality occurred in infants with gestational ages 
between 22 and 37 weeks. 

The aetiology of preterm labour is multifac- 
torial (Turnbull & Anderson 1978) and infection 
is thought to be one of the factors. To investigate 
this, we have compared genital tract flora of 
women presenting in preterm labour between 26 
and 34 weeks with that of women who were 
delivered at a similar gestational age but who 
were not in [abour. 


Patients and methods 


One hundred women were investigated, consist- 
ing of a study group of 74 patients and a control 
group of 26 patients. The study group comprised 
women who presented in labour with or without 
ruptured membranes at between 26 and 33 com- 
pleted weeks of pregnancy. Labour was diag- 
nosed when there were regular, painful and 
palpable contractions of the uterus occurring 


with a frequency of at least two in 10 min. Rup- 
tured membranes were diagnosed when there 
was a pool of amniotic fluid visible on vaginal 
speculum examination. 

The control group comprised women who 
were not in labour but required abdominal 
delivery before 34 weeks gestation because of 
some fetal or maternal complications of preg- 
nancy; all had intact membranes. 

Two patients were later excluded from the 
analysis of the study group because their infants 
were born with lethal congenital abnormalities 
(tracheal atresia in one and renal agenesis in the 
other). Of the 72 remaining study patients, 28 
(39%) had intact membranes and 44 (61%) had 
ruptured membranes at the start of preterm 
labour. 

There was no difference between the study 
and control groups with respect to birthweight or 
gestational age at birth, gestational age at entry 
to the study, age, race or social class. 


Methods 


Informed consent was obtained from all patients 
and identical specimens were obtained from 
both study and control groups. Samples were 
collected for serology, haematology, micro- 
biology (bacteria, viruses, yeasts, chlamydiae, 
mycoplasmas and ureaplasmas), and histo- 
pathology. Specimens from the study group 
were taken at the first vaginal examination after 
admission. Specimens from control patients 
were obtained during the 24h before elective 
delivery. All the specimens, a summary of which 
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is shown in Table 1, were collected by the same 
investigator (R.F.L.) and were examined with- 
out knowing whether the patient belonged to the 
study or control group 

A total white cell count and a midstream spec- 
imen of urine were processed as part of the rou- 
tine investigation of this type of hospital 
in-patient. 

The endocervical smear was stained by 
Gram's method. The rectal swab was plated on 
neomycin blood agar, incubated at 37°C for 24 h 
and was then broken into enrichment medium 
which was incubated at 37°C overnight to culture 
B-haemolytic streptococci. The medium com- 
prised nutrient broth, 4 ug/ml of gentamicin, 
10 pg/ml of nalidixic acid, and 5% defibrinated 
horse serum. The endocervical swabs and high 
vaginal swabs were plated and the cultures tncu- 
bated as shown in Table 2. 

Bacteria were identified, at least to the genus 
level, according to the methods of Cowan & 
Steel (1974). Further identification was achieved 
by using commercially available systems in kit 
form. The three micro-organisms with the heav- 
iest growth and the presence or absence of poly- 
morphonuclear leucocytes  (PMNL) were 
reported for both endocervical and high vaginal 
swabs. 

Since there is normally a variety of organisms 
in the upper vagina, the following strict criteria 
were used in considering colonization to be 
abnormal or normal; these are summarized in 
Table 3 


Group (a). Colonization with Lactobacillus sp. 


Table 1. Specimens obtained from both study and control groups 


Examination 


Bacteriology 


Haematology (total white cell count) 
Virology 


Mycoplasmas/ureaplasmas 
Chlamydiae 
Histopathology 


Specimen 


High vaginal swab 
Endocervical swab 

Rectal swab 

Endocervical smear 
Midstream specimen of urine 


Blood 


Endocervical swab 
Serology 


High vaginal swab 
Endocervical swab 


Umbilical cord 
Villous plate 
Extraplacental membranes 
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Table 2. Procedure for examination of endocervical and high vaginal swabs 








Medium Atmosphere Incubation time at 37°C (h) 
Blood agar Aerobic 48 
Blood agar Anaerobic™ 72 
Heated blood agar (chocolate) Carbon dioxide* * 48 
MacConkey agar Aerobic 48 
Sabourauds agar Aerobic 48 
Thayer-Martin Carbon dioxide** 48 
Neomycin blood agar Anaerobic* 72 
Enrichment broth Aerobic 24 





“Anaerobic atmosphere—Oxoid anaerobic gas generating kit (Oxoid Ltd , Basingstoke, Hampshire, England). 
" *Carbon dioxide incubator with air plus 510% carbon dioxide 


or diphtheroids was always considered normal 
irrespective of their concentration (colony 
counts/agar plate) or the presence of PMNL 


Group (b). Colonization with Escherichia coli, 
Bacteroides fragilis, Neisseria gonorrhoeae, 
Haemophilus influenzae and Candida albicans, 
at any concentration, was considered abnormal 


in the presence of PMNL but normal in the 
absence of PMNL. 


Group (c). Colonization with other organisms 
found was considered to be abnormal only if 
they were isolated in large numbers (260 colo- 
nies/agar plate) in the presence of PMNL. 
Specimens to be tested for chlamydiae, 


Table 3. Classification of the presence of organisms as normal or abnormal 





Growth 
(no of colonies/plate) 


Micro-organisms 


Presence of 


PMNL”* Classification 





Group (a) 
Lactobacillus sp 
Diphtheroids 

Group (b) 
Escherichia coli 
Bacteroides fragilis 
Neisseria gonorihoeae 
Haemophilus influenzae 
Candida albicans 


Group (c) 
Klebsiella sp 
Staphylococcus epidermidis 
Bacteroides sp (excluding B fragilis) 
Proteus sp 
Miciococcus 
Veillonella sp 
Gardnerella vaginalis 
Haemophilus aegyptius 
Yeasts (excluding Candida) 
Fusobacterium fusiforme 
Streptococci 
B-haemolytic 
non-haemolytic 
microaerophilic 
anaerobic 
S. faecalis 
S vuidans 


*PMNL, Polymorphomuclearleucocytes 7 n mmama Polymorphonuclear leucocytes 


220 
220 


220 
E 9 


I+ 


Normal 


+ Abnormal 
— Normal 


+ Abnormal 
Normal 
+ Abnormal 


+ 


mycoplasmas and ureaplasmas were stored in 
transport medium in liquid nitrogen at —70°C 
and like the histopathological specimens were 
examined as a group at the end of the study. 

Mycoplasma | hominis and Ureaplasma 
urealyticum were identified with the method 
described by Taylor-Robinson and Furr (1981) 
and the numbers of organisms were expressed in 
colour-changing units (ccu). The isolation of 
Chlamydia trachomatis was undertaken by a 
modification of the method described by 
Thomas et al. (1977) using cyclo-heximide 
treated McCoy cells. 

Viruses were sought using four cell lines: 
cynomologus monkey kidney cells, Hep-2 cells, 
Vero-cells and human embryonic lung cells (Hel 
cells). 

From the specimens of cord, villous plate and 
extraplacental membranes fixed in formalin, 
smaller sections were taken for histopathologi- 
cal examination. A 3cm transverse section of 
cord was taken, a cube measuring 1:5 cm? was 
removed from the fetal surface of the placenta 
and a 3 x 0-5 cm strip was cut from the mem- 
branes. Thereafter the blocking, staining and 
mounting of the specimens were identical and 
carried out by conventional methods. 

Neonatal infection was diagnosed if neonatal 
blood cultures were positive or if in the first 48 h 
of life the sigus of infection (respiratory distress, 
early jaundice, apnoea, neutropenia or elevated 
immature white cell count) were sufficient for 
the infant to receive a 5-day course of 
antibiotics. 

Chorioamnionitis was diagnosed if there was 
histological evidence of PMNL infiltration into 
any of five areas of the cord, membranes or 
placenta. These five areas were (1) the cord 
vessels, (ii) the extraplacental membranes, (iii) 
the chorionic plate and the subchorial lake of the 
villous plate, (iv) the villi and (v) the intervillous 
space. Histological data were available from 64 
patients, 43 in the study group and 21 in the 
control group. 

Statistical significance of the data was calcu- 
lated using either Students t-test or x? test with 
Yates' correction for small numbers. 


Results 


The various organisms isolated and the relative 

frequency with which they appeared in the study 

and control groups are shown in Table 4. 
Abnormal colonization as classified in Table 3 
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occurred in 34 (4796) of the study patients but in 
only four (15%) of the control patients 
(P<0-01). 

U. urealyticum was isolated significantly more 
often from the study patients (80%) than from 
the control patients (46%) (P«0-01). M. homi- 
nis was isolated from 2496 of the study patients 
and from 8% of the control patients though the 
difference did not reach statistical significance 

Eighteen percent of the study group and none 
of the control group (P<0-05) were colonized by 
large numbers (>10 ccu) of M. hominis. C. 
trachomatis was isolated from five of the study 
group but from none of the control group. 

Viral studies failed to show any positive find- 
ings. Viruses were not isolated from any of the 
endocervical swabs. Many of the cell cultures 
showed early disruption of cells charac- 
teristically due to heavy bacterial contamination 
despite antibiotics in the culture medium. No 
patient exhibited a significant change in the titre 
of viral antibodies. 

Proven urinary tract infections were found in 
6% of the study group and 4% of the control 
group. There was no significant difference 
between study and control groups with respect 
to mean total while cell count taken on admis- 
sion in preterm labour or before elective cae- 
sarean sections. The mean total white cell count 
was 11:8 (SD 4-1) x 10?/1in the study group and 
11-0 (SD 3-9) x 10°/1 in the control group. The 
mean total white cel] count on admission in pre- 
term labour was 10-7 (SD 2-9) x 10?/1 in those 
patients who had evidence of abnormal bacterial 
colonization compared with 12-5 (SD 4-1) x 
10?/1 in those found to have normal colonization. 

Histological evidence of chorioamnionitis was 
found in 24 of 43 (56%) patients in the study 
group compared with only two of 21 (10%) in the 
control group (P<0-002). 

In the study group, there was no significant 
increase in the incidence of abnormal bacterial 
colonization with respect to time since last 
coitus, although there was a high incidence of 
chorioamnionitis when coitus took place within 
7 days before the study. 

The carriage of M. hominis by patients in 
social classes I, II, and III combined was 18% 
compared with 54% by those ın social classes IV, 
V and unclassified (P« 0-02). The carriage of C. 
trachomatis followed a similar pattern, that is 
4% compared with 30% respectively (P<0-02). 

There was no significant difference between 
birthweight or gestational age at birth for those 
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Table 4. Frequency of isolation of micro-organisms from women in preterm labour (study group) and from control 


Broup 
Study group Control group 

Micro-organisms (n = 72) (n — 26) Total (n — 98) 
Lactobacillus sp 43 (60%) 20 (77%) 63 (6496) 
S epidermidis 21 (29%) 9 (35%) 30 (31%) 
Bacteroides sp. (non-fragilis) 15 (21%) 1 (4%) 16 (16%) 
Diphtheroids 6 (8%) 6 (23%) 12 (12%) 
Microaerophilic streptococci 11 (15%) 1 (4%) 12 (12%) 
Esch coli 6 (896) 3 (1296) 9 (9%) 
C albicans 8 (11%) I (496) 9 (9%) 
S viridans 7 (10%) 2 (8%) 9 (9%) 
Non-haemolytic streptococci 6 (8%) 0 (0%) 6 (6%) 
Proteus sp 1 (1%) 3 (12%) 4 (4%) 
Bacteroides fragilis 4 (6%) 0 (0%) 4 (4%) 
B-haemolytic streptococci 

Group B 4 (6%) 0 (0%) 4 (4%) 

Others 4 (6%) 0 (0%) 4 (4%) 
Anaerobic streptococci 3 (4%) 0 (0%) 3 (3%) 
Veillonella sp. 2 (396) 1 (4%) 3 (396) 
Klebsiella sp 2 (3%) 1 (496) 3 (396) 
S faecalis 2 (3%) 1 (4%) 3 (3%) 
G vaginalis 2 (3%) 0 (0%) 2 (2%) 
N. gonorrhoeae 2 (3%) 0 (0%) 2 (2%) 
Fusobacterium fusiforme 1 (1%) 0 (0%) 1 (1%) 
H influenzae 1 (1%) 0 (0%) 1 (1%) 
H aegypuus 1 (196) 0 (0%) 1 (196) 
Yeast (non-candida) 1 (1%) 0 (0%) ] (1%) 
Micrococcus 1 (1%) 0 (0%) 1 (10%) 
M hominis 17 (24%) (n =71) 2 (8%) 19 (20%) (n = 97) 
U. urealyticum 57 (80%) (n = 71) 12 (46%) 69 (71%) (n = 97) 
C. trachomatis 5 (896) (n= 71) 0 (096) 5 (5%) (n = 97) 


patients with or without colonization, neonatal 
infection or chorioamnionitis. 

The incidence of abnormal bactenal (46%), 
mycoplasmal (25%), ureaplasmal (79%) and 
chlamydial (4%) colonization in patients with 
intact membranes was almost identical to that in 
patients with ruptured membranes. This sug- 
gests that abnormal colonization per se was not 
responsible for membrane rupture. Neonatal 
infection and chorioamnionitis were present in 
only 13% and 33% respectively of those patients 
who had intact membranes compared with 27% 
and 69%, respectively, of those who had rup- 
tured membranes. This suggests that infection 
developed as a consequence of a period of mem- 
brane rupture and was supported by the finding 
that infection increased as the interval between 
membrane rupture and delivery increased. 
Thus, neonatal infection was seen in 16% and 
chorioamnionitis in 50% of those infants born 
within 24h of membrane rupture whereas the 


corresponding values were 29% and 69% for 
those infants born >24h after membrane 
rupture. 


Discussion 


Infection as a possible cause of preterm labour 
has caused much interest recently (Minkoff 
1983) and most of the evidence relating to pre- 
term labour is based on two observations. First, 
all types of infection relating to ascending 
bacterial invasion, including funisitis, 
chorioamnionitis, neonatal sepsis and maternal 
endometritis are more commonly found in pre- 
term births. Second, certain organisms in the 
vaginal flora are more often found in women 
with preterm labour or premature rupture of the 
membranes. Research on vaginal pathogens, 
however, tends to be limited to the study of only 
one organism at a time. 

In this prospective study we have undertaken 


a detailed microbiological examination of the 
genital tract of women presenting in early pre- 
term labour, including anaerobic bacteria, 
mycoplasmas, ureaplasmas and chlamydiae, and 
have examined the subsequent development of 
chorioamnionitis and neonatal infection. 

The results of this study show that patients 
admitted in spontaneous preterm labour 
between 26 and 34 weeks gestation have signifi- 
cantly more abnormal genital colonization with 
bacteria, ureaplasmas and mycoplasmas and 
also have a significantly increased incidence of 
chorioamnionitis when compared to controls. 
Neonatal infection was also increased, and C. 
trachomatis was isolated exclusively in the study 
group. 

By strict criteria, almost 50% of patients in 
preterm labour had abnormal bacterial coloniza- 
tion and 86% were found to carry either 
ureaplasmas, mycoplasmas or chlamydiae. The 
classification of what should be considered 
normal or abnormal vaginal colonization 
between 26 and 34 weeks is recommended using 
the strict criteria in Table 3. In three patients 
vaginal colonization with C. albicans was con- 
sidered normal because no PMNL were found. 
The two patients from whom N. gonorrhoeae 
was isolated also had PMNL present. 

Nearly half the bacteria isolated were ana- 
erobic or microaerophilic which emphasizes the 
importance of seeking anaerobes in genital 
swabs from such patients. Wahbeh et al. (1984) 
performed transabdominal amniocentesis on 33 
patients in preterm labour and isolated bacteria 
from seven; anaerobic bacteria were isolated 
from all seven. Minkoff et al. (1984) also found 
that vaginal carriers of Bacteroides sp. were 
more likely to give birth before 37 weeks. 

Study group patients with and without rup- 
tured membranes were considered together 
because the genital flora on admission to the 
study was almost identical in the two groups. 
This together with the finding that subsequent 
chorioamnionitis and neonatal infection was 
more common in patients with ruptured mem- 
branes would suggest that ruptured membranes 
are not the result of infection but rather that 
infection follows rupture. This is supported by 
Zaaijman et al. (1982) who studied spontaneous 
premature rupture of the membranes in patients 
who were delivered preterm. 

These findings have practical implications for 
the present approach to the management of pre- 
term labour (Lewis et al. 1980). It might be poss- 
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ible to identify those patients at risk of labouring 
preterm if a high vaginal swab was taken in the 
second trimester. Minkoff et al. (1984) found 
that carriage of T. vaginalis and Bacteroides sp. 
was significantly more likely to result in preterm 
premature rupture of the membranes and 
patients who carried ureaplasmas more fre- 
quently laboured preterm. 

When a woman is admitted in preterm labour 
an ultrasound scan is recommended to detect 
congenital abnormality, fetal presentation and 
estimate birthweight, but perhaps the taking of a 
high vaginal swab for anaerobic culture should 
be added to this recommendation. 

The results of this study suggest that nearly 
5096 of women in preterm labour have abnormal 
vaginal colonization. Careful attention, there- 
fore, should be given to the use of tocolytics if 
infectious complications of prolonging a preg- 
nancy, where there is intrauterine infection, is to 
be avoided. Hameed et al. (1984) have noted 
that chorioamnionitis is commonly present 
where the labour is refractory to tocolytics. The 
need for high doses of tocolytics to inhibit con- 
tractions should therefore alert the attendant to 
the possibility of intrauterine infection. 

Having shown an association between abnor- 
mal colonization and preterm labour the ques- 
tion follows: is there a causal relation? It has 
been suggested that bacterial products may have 
oxytocic properties though the evidence for this 
in man is scanty (Kass 1961; Wren 1969). More 
recently Bejar et al. (1981) have shown that 
many organisms associated with intrauterine 
sepsis produce phospholipase A;. This is an 
enzyme responsible for the release of arach- 
idonic acid from cell membranes. Free arach- 
idonic acid acts as a substrate for prostaglandin 
production and this may be responsible for the 
initiation of labour. 
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Complement activation, circulating protease inhibitors 
and pregnancy-associated proteins in severe pre- 


eclampsia 


N. P. I. ARMSTRONG, B. TEISNER, C. W. G. REDMAN, J. G. 
WESTERGAARD, J. FOLKERSEN, J. G. GRUDZINSKAS 


Summary. Circulating protease inhibitors, pregnancy-associated pro- 
teins and the split product of complement factor 3 (C3d) were measured 
in 14 women with severe pre-eclampsia and their matched controls. 
Only the mean levels of antithrombin III were observed to be signifi- 
cantly lower in pre-eclampsia (P<0-02). 


There is general agreement that the immu- 
nological status is different in pregnant and non- 
pregnant women. Nevertheless, there is con- 
siderable debate about its biological relevance 
and its role in the aetiology of specific disorders 
of late pregnancy, in particular pre-eclampsia 
(Westergaard et al. 1986). 

In this study we have examined C3d, a split 
product of the third complement factor and sub- 
stances which have been suggested to be 
secondarily involved in the regulation of the 
complement cascade such as protease inhibitors 
and pregnancy-associated proteins in 14 women 
with severe pre-eclampsia compared with 
matched controls. 
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Subjects and methods 
Methods 


The study included 14 women who developed 
severe pre-eclampsia at 27 weeks gestation and 
14 matched controls, all of them were attending 
the John Radcliffe Hospital in Oxford during 
1982 (Table 1). The matching factors were dura- 
tion of pregnancy and parity. Pre-eclampsia was 
defined as a maximum antenatal blood pressure 
2170 mmHg systolic or =110 mmHg diastolic 
combined with a rise of at least +30/+20 mmHg 
from a baseline blood pressure taken in the first 
half of pregnancy, with de novo proteinuria of 
20-5 g/24 h which regressed after delivery. 
Venous blood samples were taken into 
EDTA-containing tubes and the plasma sep- 
arated within 30 min of collection, aliquoted and 
stored at —70°C. Pregnancy-associated proteins 
[Schwangerschaftsprotein 1, (SP1); pregnancy- 
associated plasma protein-A (PAPP-A); preg- 
nancy zone protein (PZP)], protease inhibitors 
[antithrombin III. (AT IID; «-,antitrypsin 
(a-, AT); o-,macroglobulin («-M)], and a split 
product of the third complement factor (C3d) 
were estimated by electroimmunoassays as 
described in detail previously (Folkersen et al. 
1981; Teisner et al. 1981, 1982, 1983; West- 
ergaard et al. 1984). The differences in levels of 
the various proteins seen between the pre- 
eclampsia and control patients were analysed 
using Student's paired t-test after logarithmic 
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Table 1. Clinical characteristics of 14 pre-eclamptic subjects and 14 normal controls matched for gestation and 


parity. 
Gestation at 

sampling (weeks) Panty 

Subjects Controls Subjects Controls 
33 31 4+0 1+1 
35 36 0+0 0+0 
30 29 0+0 0+0 
36 36 0+0 0+0 
30 30 [3:2 0+0 
36 36 0+0 0+0 
34 34 0+0 0+0 
28 28 0+0 0+0 
28 27 2+0 2+0 
28 28 0+0 0+0 
27 28 0+1 0+1 
34 34 0+0 0+0 
28 28 0+1 0+0 
34 34 0+0 0+0 


transformation of the data, and the Wilcoxon 
matched-pairs signed-ranks test. 


Results 


Figure 1 shows the indivıdual maternal levels 
of pregnancy-associated proteins, protease 
inhibitors and C3d in the 14 hypertensive 


Infant birthweight Maximum antenatal 


(g) blood pressure (mmHg) 

Subjects Controls Subjects Controls 
1400 3565 190/125 110/70 
1720 3445 180/120 135/80 
990 2555 200/120 135/80 
2830 3135 180/115 125/80 
865 2940 200/130 130/70 
1720 3950 160/110 130/80 
1830 3230 165/120 130/70 
1295 3480 200/125 130/80 
1010 3415 200/135 120/75 
820 4000 170/108 130/80 
1310 3260 180/120 120/80 
1575 3640 190/140 120/78 
1020 3125 160/110 130/80 
1900 4200 180/115 125/75 


patents and the matched control subjects. 
Analysis by the Wilcoxon signed-ranks test 
revealed that the lower levels of AT III and SP1 
seen in the pre-eclampsia group were statis- 
tically significantly different (P<0-03). After 
logarithmic transformation only mean levels of 
plasma AT III were statistically. significantly 
lower (P«0-02) in the pre-eclampsia group 
(Table 2). 
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Fig. 1. Scattergram of maternal levels of protease inhibitors, o; M, 
a; AT and AT III (expressed as arbitrary units/1, 100 AU/1 being the 
value in pooled plasma from 50 normal non-pregnant volunteers, 
left scale); pregnancy-associated proteins, PAPP-A, SP1 and PZP 
(expressed in i.u./| of WHO reference material for pregnancy 
associated proteins 78/610, left scale), and C3d (expressed in rela- 
tion to temperature converted serum designated to contain 1000 
AUI, right scale) in hypertensive subjects (S) and matched con- 


trols (C) 
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Table 2. Maternal levels of protease inhibitors", pregnancy-associated proteinst and a split product of complement 


factor 3 (C3d)¢ in women with pre-eclampsia and a matched control group 








Pre-eclampsia group Control group 
Factor (n = 14) (n — 14) P 
Protease inhibitors* 
antithrombin III 1 81 (0-10) 1-90 (0-09) «0-02 
a,-antitrypsin 2:29 (0-10) 2-26 (0-12) ns 
o;-macroglobulin 2:19 (0-09) 2-13 (0-09) ns 
Pregnancy-associated proteinst 
SP1 1:65 (0-25) 1-81 (0-23) ns 
PAPP-A 1:97 (0-29) 1-79 (0-36) ns 
PZP 1:82 (0-40) 1-72 (0-36) ns 
C3dt 1:13 (0-08) 1-11 (0-13) ns 





Results are mean (SD) values following logio transformation Levels are expressed as follows: 
* Arbitrary units/l, 100 AU/] being the value in pooled plasma from 50 normal non-pregnant volunteers 
t 1.u/1 of WHO reference material for pregnancy-associated proteins 78/610. 
t In relation to temperature converted serum designated to contain 1000 AU/. 


n s , Not significant (Student's r-test). 


Discussion 


Since we have failed to observe differences ın 
complement activation between the two groups 
of women studied here, we must conclude that 
either the complement system is not involved in 
the aetiology of pre-eclampsia, or if itis, that the 
complement cascade is blocked above the level 
of C3. The first contention is supported by the 
lack of evidence for an elevation of circulating 
immune complexes in this condition (Knox et al. 
1978; Balasch et al. 1981; Mekori er al. 1981; 
Westergaard et al. 1986), although other centres 
have reported contrary findings (Stirrat et al. 
1978; Houwert de Jong et al. 1982; Schena et al. 
1982; Alanen et al. 1984). Our alternative propo- 
sition is supported circumstantially by the view 
that during pregnancy the maternal immu- 
nological status is altered (Editorial 1983), with 
the presence of a blocking antibody strongly 
indicated. The charactenzation of these phe- 
nomena is far from complete and many preg- 
nancy-associated substances have been put 
forward as contenders for this role (Cerni et al. 
1977; Bischof 1981; Stimson et al. 1979). 

Our data have shown that none of the three 
pregnancy-associated proteins here is likely 
either to be involved in the pathogenesis of this 
condition or to be a useful diagnostic matker. 
The depressed levels of SP1 seen here in the pre- 
eclampsia group can be regarded as a con- 
sequence of altered placental synthesis seen in 
association with fetal intrauterine growth retar- 


dation which was a feature in the group with pre- 
eclampsia (Table 1). The discordance between 
these and other reports 1s likely to be due to 
differences in the conditions of sample collection 
and storage, as well as the design of the clinical 
studies. The difference observed between mean 
levels of AT II is in accordance with the findings 
of studies using plasma (Weenink et al. 1983) 
rather than serum measurements (Gow et al. 
1983). 

It is likely that our findings reflect the altera- 
tions in the control mechanisms of the proteoly- 
tic load which may occur during pregnancy 
leading to a re-equilibration of proteases and 
their inhibitors in cascade systems such as coag- 
ulation, fibrinolysis and complement. We are 
hesitant to recommend AT III measurements as 
a means of monitoring pre-eclampsia until this 
phenomenon has been extensively assessed in a 
prospective study. 
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Detec 


tion of antibodies in pregnancy serum reacting 
with isolated placental basement membrane collagen 


C. BIEGLMAYER, R. RUDELSTORFER, W. BARTL, H. JANISCH 


summary. Adsorption of human IgG from pregnancy sera to placental 
basement membrane collagen could be demonstrated by an in-vitro 
assay. Polystyrene tubes were coated with purified type IV collagen and 
incubated with serum samples. Bound human IgG was detected using 
} labelled antihuman IgG. Median adsorption levels were 4000 (inter- 
quartile range 2500-9500) cpm/ml serum in 25 uncomplicated pregnan- 
cies and 21 000 (interquartile range 14 500-44 500) cpm/ml serum in 14 
pre-eclamptic women. Specifity of the adsorption reaction could be 
demonstrated using uncoated tubes and collagenase treated coated 
tubes, which all showed low binding. In competition experiments with 
dissolved collagen fractions (type I, III, IV) most effective displacement 


of binding was observed with type IV collagen. This indicates collagen 
selectively of the adsorption reaction of human IgG to basement mem- 
brane collagen. Our in-vitro studies support immunohistological find- 
ings of IgG binding to trophoblastic basement membranes and their 
ultrastructural abnormalities detected in pre-eclamptic placenta. 


Despite the well recognized features of pre- 
eclampsia: maternal hypertension, proteinuria 
and oedema, and fetal malnutrition, the under- 
lying aetiology remains unknown. One hypoth- 
esis suggests an immunological component in 
this disease. In general, fetal tissues, particularly 
the placental villi, represent an antigen stimulus 
to the maternal organism from early pregnancy. 
A layer of sialic acid on the villous surface 
(Rushton 1973), blocking antibodies against 
fetal antigens and other suppressive effects 
including hormones are supposed to provide a 
status of immune tolerance (Scott & Beer 1976, 
McCornick et al. 1971; Faulk et al. 1974a, b). A 
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delicate balance of antigen-antibody con- 
centrations may be responsible for an uncompli- 
cated course of pregnancy. But in pregnancy 
complicated with pre-eclampsia, an immu- 
nological overload (Scott & Beer 1976), ele- 
vated levels of circulating immune complexes 
(Bartl et al. 1983; Stirrat et al. 1978; Alanen et al. 
1984) and thickening of trophoblast basement 
membranes have been reported. Maternal anti- 
bodies of the IgG class easily cross the 
trophoblast cell layer (King 1982) and it was 
speculated that the structural alterations of the 
trophoblast basement membrane may be 
secondary to a deposition of these immu- 
noglobulins (Scott & Beer 1976; Fox 1978; Scott 
ct al. 1978). The histological changes together 
„ith the clinical symptoms are somewhat similar 
to those observed in renal diseases associated 
with immunological reactions against glomeru- 
lar basement membrane. Thickening of 
the membrane and deposition of immunoglo- 
bulins are typical of various forms of 
glomerulonephritis, lupus erythematosus, 
Goodpasture syndrome and in allograft rejec- 
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tion were the basement membrane represents a 
target for the immune system (Kefalides et al. 
1979; Kefalides 1978; Vracko 1974). 

This concept in mind, we designed an in-vitro 
test to determine whether free circulating anti- 
bodies can be found in the serum of pre- 
eclamptic women, which can react with type IV 
collagen isolated from human placenta. 

Type IV collagen was previously identified as 
a major structural component of collagenous 
proteins of basement membranes (Timpl et al. 
1982). 

The aim of the study was: (a) to evaluate an 
in-vitro assay for detection of humar IgG react- 
ing with placental type IV collagen and to test its 
specifity. (b) To investigate clinically the con- 
centrations of IgG in the maternal serum react- 
ing with the isolated type IV collagen. We 
actually compared the concentrations found in 
sera of pre-eclamptic women with those found in 
uncomplicated pregnancies. 


Subjects and methods 


Source, selection and collection of human 
serum 


Blood samples were obtained from pregnant 
women visiting our prenatal clinics or from hos- 
pitalized pregnant patients who had been admit- 
ted by either our resident in the prenatal clinics 
Or a private physician or transterred from 
another hospital. All women had a thorough 
examination for symptoms of pre-eclampsia. 
Particularly elevated blood pressure values 
were double checked by our attending specialist 
in internal medicine after an interval of 0-5-2 h. 
Every patient with pregnancy-induced hyper- 
tension was assigned with a gestosis index score. 
This gestosis index was first introduced 15 years 
ago (Rippmann 1968) and since has been applied 
for clinical assessment of the severity of disease 


in our department and by others (Weber 1977; 
Goecke & Barthel-Wottke 1978). According to 
the severity of the disease, as determined by the 
gestosis index (Table 1), we formed group 1 
(n=23, GI <4) with mild disease and group 2 
(n=14, GI >4) with moderate to severe symp- 
toms. Patients with a GI >4 were hospitalized. 
Twenty-five women with an uncomplicated 
course of pregnancy served as controls 
(group 0). 

Blood samples from pregnant women were 
taken by venepuncture during the third tri- 
mester. After clotting and centrifugation, serum 
was stored in aliquots at —20°C and rapidly 
thawed for use. 

For binding studies some of the serum speci- 
mens from group 2 had their fibronectin content 
removed by affinity chromatography on gelatine 
sepharose (Rhouslahti et al. 1982). The 2-ml 
disposable syringes equipped with a 0-8x 50 mm 
needle and a glassfibre filter were filled with 1 ml 
gelatine sepharose 4B (Pharmacia, Sweden). 
Columns were rinsed each with 12ml PBS 
(0.15 M NaCl, 10mm sodium phosphate pH 
7-4). Serum samples diluted with PBS (1:2) were 
applied to the column, followed by elution of 
unbound material with PBS. Fractions of 0-4 ml 
were collected and IgG adsorption to type IV 
collagen was measured. 


Isolation procedures 


Human placental type IV collagen was isolated 
as described by Glanville et al. (1979) and Sakai 
et al. (1982). Both procedures start with a pla- 
cental homogenate obtained from fresh placen- 
tas immediately after delivery. The tissue was 
pepsin digested and type IV collagen was 
obtained by salt precipitation steps at different 
concentrations and pH. In the Glanville pro- 
cedure, carboxymethylation, second pepsin 
digestion and ion-exchange cellulose chro- 


Table 1. The gestosis index (GI). The score is calculated by totalling the scores for oedema, proteinuria and blood 








pressure 
Score 
0 1 2 3 
Oedema None Tibial Generalized — 
Proteinuria protein (g/l) 0-5 0-6-2(4-) 2-5(++) 5(+++) 
Systolic blood pressure (mmHg) 135 140—155 160-180 180 
Diastolic blood pressure (mmHg) 85 90-95 100-105 110 
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matography (Miller & Rhodes 1982) were added 
for further purification. The amount of 
lyophilized type IV collagen from a homogenate 
of five placentas (2750g wet weight) from 
uncomplicated term pregnancies was 0-7 g by 
the Glanville procedure and twice that amount 
by the Sakai procedure. 

Type I and type III collagen enriched fractions 
were obtained from the pellet of the 
10 mm Na;HPO, precipitation step (Sakai et al. 
1982), which was dissolved in a neutral salt sol- 
vent containing 1 M NaCl, 50 mm Tris/HCl pH 
7-5. Type III collagen was precipitated by adding 
NaCl to 1-8m. Type I collagen was collected at 
2:5 M NaCl (Miller & Rhodes 1982). 

For identification and purity control, the col- 
lagens were run on SDS-polyacrylamide slab gel 
electrophoresis (Miller & Rhodes 1982). 
Samples were compared with commercial prep- 
arations under reduced (2-mercaptoethanol) 
and non-reduced conditions (Fig. 1). Omitting 
reduction did not alter protein pattern of type I 
collagen (nos 1, 2). In contrast, the unreduced 
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type III collagen did not penetrate the gel (no. 
3). Main bands of reduced type IV collagen 
appeared at 140, 100 and 70 kd (nos 4, 5, 6). 
Protein patterns of the collagens were similar to 
those described in the literature (Miller & 
Rhodes 1982; Sage et al. 1979; Glanville et al. 
1979; Sakai et al. 1982). 

Purified collagens were extensively dialysed 
against 0-2 M acetic acid, lyophilized and finally 
stored at —20°C. For experiments, they were 
dissolved in a very small volume of 0-1 M acetic 
acid, well stirred and the desired buffer was 
added slowly. 


Binding assay 


A three step binding assay (coating of poly- 
styrene with type IV collagen, incubation with 
diluted serum samples, detection of antibodies 
adsorbed to collagen) was evaluated, optimized 
and reactions were tested for specifity. To opti- 
mize conditions under which collagen adheres to 
polystyrene tubes (NUNC, Denmark), the fol- 
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Fig. 1. Electrophoresis of various collagens 1n SDS-polyacrylamide slab gels (gel thick- 
ness: 0-75 mm (7-596), 1-5 mm (5—1596 gradient); protein concentration was 12 ug per 
lane; reduction by 2-mercaptoethanol). Sample no. 1: type I collagen (placenta); no. 2: 
type I collagen (calf skin, Calbiochem, USA), no. 3: type III collagen (placenta), no 4. 
type IV collagen (placenta, Sakai), no. 5: type IV collagen (placenta, Glanville), no 6 
type IV collagen (placenta, Sigma, USA), st: myosin (200 kd), B-galactosidase (130 kd), 
phosphorylase b (98 kd), bovine serum albumin (68 kd). 
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lowing experimental conditions were examined: 
(a) amount of substrate (0:5—SOug/ml), (b) pH of 
coating buffer (pH 4-5-9-5), (c) effect of tem- 
perature (6°C and 22°C), (d) different incuba- 
tion times (2-24 h), (e) washing with PBS or PBS 
containing 005% — glutardialdehyde after 
coating. 

Coating efficiency was evaluated either using 
"C acetylated type IV collagen (1:5 uCi/mg; 
Gislow & McBride 1975), or human serum and 
"5| antihuman IgG, or monoclonal antibodies 
against type IV collagen and '?I antimouse IgG 
as detection probe. 

For incubation serum samples were diluted 
with PBS (usually 1:5, other dilutions as indi- 
cated) and 500 ul were transferred to the coated 
tubes. Influence of time (2-24 h) and tempera- 
ture (6°C, 22°C) were also tested. 

In order to determine the class of immu- 
noglobulins binding to the basement membrane 
collagen, peroxidase labelled antihuman IgG, 
IgA and IgM (dilution 1:1000, Sigma USA) were 
used for detection. Since IgG was found to be 
the only reacting immunoglobulin, in further 
experiments !?] antihuman IgG (goat, 5:3 uCi/ 
ug, New England Nuclear, USA) was used 
within 10 days after shipment. A saturation 
analvsis of IgG binding sites with tracer was 
performed in the range between 10000 and 
120 000 cpm per incubation. 

Binding reaction was visualized in the experi- 
ments using peroxidase-labelled antibodies by 
incubation with 0-05% — ortho-phenylen- 
diamine, 0:002% H-O, in 0-1 M socium acetate 
pHS for 20 min at 37°C. The reaction was 
stopped by addition of H;SO, to a final con- 
centration of 0-5 M. 

In experiments with radioactive tracer, tube 


Table 2. Procedure for binding assay 


(1) Incubation of polystyrene with 5 ug type IV col- 
lagen per 500 ul 20 mw NaHCO, pH 9-5 for 3h at 


PAS 


€) Washing: 0-05% glutardiadehvde m PBS, PBS, 
20% fetal calf serum in PBS. 
(2) Incubation with human serum (diluted with PBS 


to 500 ul) for 2 h. 
e) Washing: 20% fetal calf serum in PBS, twice PBS. 
(3) Incubation with 100 000 cpm +5% 15I antihuman 
IgG per 500 ul PBS for 1 h. 
€) Washing: 0-4% Tween 20 in PBS, € times. 
e) Counting of radioactivity. 





adsorbed radioactivity was counted in a 'Multi- 
prias' scintillation counter (Packard, USA). 

Each incubation step was separated from the 
next by washing procedures. To minimize effects 
of non specific binding sites, different washing 
procedures were assessed. Coated tubes were 
washed with (a) PBS, (b) 02% BSA or 
ovalbumin in PBS, (c) 20% fetal calf serum 
(Flow Laboratories, UK) in PBS. Influence on 
excess radioactivity removal by the number of 
washing steps (2-10) was checked with PBS, 
0.276 BSA 0-02% Tween 20 in PBS, 0:4% 
Tween 20 in PBS. 

Specifity of human IgG adsorption reaction 
was tested in: (a) tubes coated with type IV 
collagen and uncoated polystyrene tubes, (b) 
type IV collagen coated tubes incubated with 
25 U collagenase type VII (Sigma, USA) dis- 
solved in 1 mM CaCl, 50 mM Tris/HCl pH 7-4 
for 30 min at 37°C followed by PBS washing 
three times, before serum incubation, (c) 
co-incubation of serum with dissolved type IV 
collagen (40 ug/incubation). 

Displacement experiments were performed to 
assess collagen selectivity. In a separate setting 
various concentrations of type I, III and IV col- 
lagens were dissolved in PBS and added to equal 
volumes of pooled sera from pre-elamptic 
patients. These samples were then incubated in 
type IV collagen coated tubes at 6°C for 18h. 
The samples were further processed according 
to the assav procedures. The fibronectin effect 
on IgG binding behaviour was studied in a 
similar experiment. 

In the main, experiments were performed in 
tubes coated with the Glanville collagen, but 
displacement experiments with various col- 
lagens and fibronectin were also performed with 
the Sakai preparation. Incubations were done in 
triplicate and radioactivity levels were corrected 
for nonspecific binding effects. 

The distribution free rank sum test of 
Wilcoxon was used for statistical calculations. 

Chemicais of analytical grade were purchased 
either from Merk (GFR) or Sigma (USA). 
Purified fibronectin was a generous gift from Dr 
H. Richter (Max Planck Institut für Biochemie, 
München, GFR). 


Results 


A three step binding assay (Table 2) demon- 
strated adsorption of human IgG from 
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INCUBATIONS 


Type IV collagen 
coating of polysterene tubes 


Collagenase treatment 


Dissolved type IV collagen 


Serum 





126] antihuman IgG 


Radioactivity (cpm per incubation) 3490 
+290 





401 569 291 241 254 
+70 +222 +30 x71 +32 


Fig. 2. Specifity of human IgG adsorption to type IV collagen. Pre-eclamptic serum diluted 1:4 with 
PBS was used. Each radioactivity value represents mean of three determinations +SD. 


pregnancy sera to placental basement mem- 
brane collagen. 

Optimal coating was observed with 10 ug type 
IV collagen/ml at pH 9-5 and saturation of the 
polystyrene surface occurred at between 3 to 6 h 
at room temperature. In the cold no saturation 
could be detected even after 18h. Rinsing the 
collagen coated polystyrene with diluted glutar- 
dialdehyde resulted in a 10% increase of IgG 
binding values. Maximal IgG adsorption to col- 


—— 9 Fibronectin 
———. 
8 9 Ill 





Bound IgG (9€) 
= 
e 
< 


0625 5 10 20 
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Fig. 3. Experiments on displacement of immobilized 
type IV collagen bound IgG by dissolved collagens and 
fibronectin. Note that dissolved type IV collagen 1s 
more efficient in displacement than the others. 


lagen coated polystyrene was found after 2h 
incubation. Levels did not alter, when incuba- 
tion was prolonged overnight or carried out in 
the cold. 

Class specifity testing of antibodies revealed a 
selective IgG adsorption to basement membrane 
collagen. Tracer concentration to obtain satura- 
tion of collagen bound human IgG was 
100 000 cpm per incubation. [ 

Washing with diluted fetal calf serum reduced 
the nonspecific binding of “I labelled antibodies 
to 0-3-0-8% of total radioactivity. Omitting fetal 
calf serum increased nonspecific binding three 
times. Incubations with 0-296 BSA or ovalbumin 
proved to be less effective than diluted fetal calf 
serum. 

Specifity of IgG adsorption to type IV col- 
lagen was demonstrated by different radioac- 
tivity values of incubation A compared with 
others (Fig. 2). Digestion of collagen coat (B) or 
competition for IgG adsorption by dissolved col- 
lagen (C) reduced binding drastically. Non- 
specific binding of tracer occurred irrespective of 
collagen coating (D, E) and adherence of serum 
IgG polystyrene was also minimal (F). 

Collagen selectivity of IgG could be demon- 
strated by concentration related decrease of IgG 
adsorption of type IV collagen coated poly- 
styrene, when dissolved collagens of various 
types were added to the serum incubation 
(Fig. 3). Interference of fibronectin in the 
adsorption reaction was negligible (Fig. 3 and 
Table 3). 
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Table 3. Experiments on fibronectin interference with IgG adsorption to immobilized type IV collagen. Note that 
recovery not exceeding 10096 suggest an insignificant interference of fibronectin 


serum sample (dil 1 2 with PBS) 


Before fibronectin removal 

(800 ul applied to the column) 

400 ul fractions eluted from gelatin sepharose 
Fraction number ] (sample) 

2 (sample) 

3 


PBS 


- CN tA > 


After fibronectin removal 
recovery 


In a dilution experiment concentration depen- 
dent IgG binding was found only in pre- 
eclamptic serum (Fig. 4). 

Comparing IgG adsorption of pregnancy sera 
to type IV collagen, pre-eclamptic women had 
higher levels than those women with an uncom- 
plicated course of pregnancy (Fig. 5). Radioac- 
tivity levels measured from samples of group 2 
were significantly different from group 1 and 
group 0, respectively (P < 0:001). Comparing 
group 1 and group 0, no significant difference 
could be detected (P x 0-1). 


Discussion 


Our results suggest a reaction of antibodies of 
the IgG class present in pregnancy sera with 
placental basement membrane collagen in vitro. 

McCornick et al. (1971) and Faulk et al. 
(1974a, b) demonstrated occurrence of IgG 
bound to trophoblast membranes bv immuno- 
histology and elution studies It was speculated, 
that this IgG might represent blocking anti- 
bodies that in some way protect the placenta 
from maternal cell-mediated immunity. Fox 
(1978) reviewed histological findings on struc- 
tural abnormalities in trophoblastic basement 
membranes in pre-eclamptic placenta and dis- 
cussed the participation of immune reactions 
(deposition of antibodies in basement mem- 
brane structures) in this phenomenon. How- 
ever, in-vitro incubation of cryocuts from 
normal placenta or from EHS sarcoma (a base- 


Amount of IgG adsorbed to type IV 
collagen (cpm) 


A B 
105164444 8652+528 
1132 912 
2542 1030 
2178 2280 
2310 1080 
1014 836 
366 828 
— 350 
1,9542 11324 
~91% --8596 


ment membrane producing tumour grown in 
mice) with sera from pre-eclamptic women 
showed no reaction of antibodies with basement 
membrane structures by indirect immu- 
nofluorescence (Dr G. Wick, Institut fur Allge- 
meine und Expenmentelle Pathologie, 
Innsbruck, Austria, personal communication). 
This observation may not contradict our results, 
since radioimmunoassays are 1n general more 
sensitive. 

The set up of our assay is similar to ‘sandwich’ 
methods, which use immobilized antibody to 
bind an antigen and radioactive labelled anti- 
body for detection of bound antigen. However, 
our test has type IV collagen immobilized to 
select those serum antibodies which interact 
with the collagen. Radioactive labelled anti- 
bodies then react with human IgG adsorbed to 
type IV collagen (Table 2). Since tracer con- 
centration was in the saturation range, quantita- 
tive accessments could be done Measured cpm 
values are related to a fixed specific activity of 
the tracer and represent arbitary units. Dilution 
experiments suggested a linear decline of bound 
radioactivity only in a logarithmic scale (Fig. 4). 
Therefore, presented results (Fig. 5) are related 
to a given dilution (1:5), which seemed to pro- 
vide adequate antibody concentration at mini- 
mal serum consumption. 

A significant increase in IgG adsorption to 
basement membrane collagen was observed in 
pregnancies complicated by oedema, pro- 
teinuria and hypertension. Amount of in-vitro 
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IgG (cpm/incubation) 





Log, of dilution 


Fig. 4. Effect of serum dilutions with PBS on IgG 
adsorption reaction. Samples were from an uncompli- 
cated pregnancy and a p.c-eclamptic women (GI=8), 
respectively. Levels were not corrected for non- 
specific binding. 


adsorbed IgG could be related to severity of 
pre-eclamptic symptoms (Fig. 5). In this context 
it is intriguing to note, that the circulating IgG 
concentrations in sera of pre-eclamptic women 
are lower than in women with an uncomplicated 
course of pregnancy (Benster & Wood 1970; 
Studd 1971). 

The low concentrations of circulating IgG 
reported in pre-eclampsia compared to the high 
amount of collagen adsorbed IgG in our assay 
rule out a strictly concentration dependent pro- 
cess. This supports specifity of our assay. Like- 
wise, IgG derived from animals (!*] anti-human 
IgG from goat, !?I anti-mouse IgG from rabbit) 
showed no comparable affinity to collagen. 
Specifity of the adsorption reaction was also con- 
firmed using uncoated tubes, collagenase 
treated coated tubes and displacement experi- 
ments. All showed low binding (Fig. 2). Type IV 
collagen selectivity (Fig. 3) was further demon- 
strated by largest displacement effects in homol- 
ogous system (type IV collagen: immobilized- 
dissolved) compared to heterologous systems 
(type IV collagen: rmmobilized-type I or III col- 
lagen: dissolved). 

Recently elevated levels of plasma fibronectin 
were detected in pre-eclampsia (Tatra et al. 
1983). This finding 1s supported by observations 
of Pulkkinen et al. (1984) on torn collagenous 
structures together with the abundant occur- 
rence of fibronectin within the lobuli of the dis- 
rupted tissue of uterine muscle from pregnancies 
complicated by proteinuria and hypertension. 
However, from our experiments with fibronec- 
tin addition (Fig. 3) or removal (Table 3) we 
cannot conclude marked influences of fibronec- 


tin on in-vitro binding behaviour of IgG to type 
IV collagen. 

Theofilopoulos et al. (1981) discussed deposi- 
tion of immune complexes in various organs with 
large filtering areas including the placenta. 
Inflammatory processes may be evoked by depo- 
sition of immune complexes along basement 
membranes due to activation of the complement 
system. The presence of immune complexes in 
pregnancy and particularly in pre-eclampsia 
seem to be still uncertain, since conflicting 
results have been presented by several investi- 
gators. But it might be possible, that immune 
complexes are involved in the in-vitro adsorp- 
tion reaction. In preliminary experiments, using 
a modified assay protocol, increased Clq binding 
was detected, when IgG adsorption was high. 

The hypothesis, that immune reactions are 
involved in pre-eclampsia found further support 
in the observation of specific IgG adsorption to 
basement membrane collagen in vitro. This reac- 
tion might be concordant with the histologically 
Observed alterations found in  placental 
membranes. 


nm 25 n=23 n= 14 


IgG ( x 107^ cpm/ml serum) 





Group 


Fig. 5. In-vitro IgG adsorption to type IV collagen 
measured from sera of normal pregnancies and women 
with signs of pre-eclampsia. — median (M), — inter- 
quartile range (Q,-Q3;). Group 0 (control). M=4000, 
Q,22500, Q;=9500 cpm/ml. Group 1 (GI-1-4, mild 
disease): M=8500, Q,=4500, Q,=14 000 cpm/ml 
Group 2 (GI>4, moderate to severe 
disease). M=21 000, Q,=14 500, Q,=44 500 cpm/ml. 
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Immunohistological characterization of endometrial 
gland epithelium and extravillous fetal trophoblast in 
third trimester human placental bed tissues 


JUDITH N. BULMER, M. WELLS, KALVINDER BHABRA, P. M. JOHNSON 


Summary. The distribution, morphology and antigen expression of 
endometrial glands, uterine vessels and fetal trophoblast have been 
studied in third trimester placental bed tissues with a panel of mono- 
clonal antibodies in immunohistochemical techniques. Residual endo- 
metrial glands were numerous but often were attenuated or compressed 
and could only be identified clearly with epithelial cell markers. These 
glands must be clearly distinguished from vessels and trophoblast in 
immunological studies of cells in the placental bed. The changing pat- 
tern of antigen expression of both maternal glands and fetal trophoblast 
in placental bed tissues may indicate a form of local regulation of gene 


expression. 


The application of monoclonal antibodies 
(mAb) to immunohistological techniques has 
promoted many studies of the diverse villous and 
extravillous fetal trophoblast populations in 
uteroplacental tissues (Bulmer et al. 1984; Hsi et 
al. 1984; Redman et al. 1984; Wells et al. 1984a; 
Bulmer & Johnson 1985a). However, the pre- 
dominant maternal epithelial cell population in 
the pregnant uterus, the columnar epithelium 
lining endometrial glands, has received less 
attention. These maternal cells share expression 
of certain antigens with fetal trophoblast, includ- 
ing epithelial membrane antigens and the 
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trophoblast-leucocyte common antigen system 
(TLX) recognized by the H316 mAb (Bulmer & 
Johnson 1985a). 

Few gland remnants have been identified in 
the decidua basalis after 20 weeks gestation by 
light microscopy and a reciprocal relation 
between the depth of trophoblast invasion and 
gland destruction has been suggested (Pijnen- 
borg ef al. 1980). Immunohistological studies 
have indicated that, in early pregnancy, the epi- 
thelial cells of most endometrial glands lose or 
substantially decrease their expression of class I 
antigens of the major histocompatibility com- 
plex (MHC) (Johnson & Bulmer 1984) and are 
the focus of an unusual mononuclear cell 
response (Bulmer & Sunderland 1984; Bulmer 
& Johnson 1984, 1985b). The fate of the glands 
in later pregnancy is therefore of interest, par- 
ticularly since their distinction from trophoblast 
in both morphological and immunohistological 
studies of placental bed tissues is a potential 
source of difficulty. 

The aim of the present study was to investigate 
the distribution, morphology and antigen 
expression of both maternal endometrial glands 
and extravillous fetal trophoblast within decidua 
and myometrium in third trimester placental bed 
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tissues with monoclonal antibodies reactive with 
a variety of trophoblast and epithelial markers. 


Materials and methods 


Tissues 


Fifteen normal placental bed biopsies were 
obtained at elective caesarean section per- 
formed for cephalopelvic disproportion, breech 
presentation, twin pregnancy or a previous uter- 
ine scar. Gestational ages ranged fram 37 weeks 
to term. Any abnormal pregnancies including 
maternal essential hypertension, pre-eclampsia, 
diabetes mellitus and unexplained intrauterine 
fetal growth retardation were excluded from the 
investigation. The tissues were bisected; one 
half was routinely fixed in 10% formalin and 
embedded in paraffin wax, and the second half 
was snap-frozen in liquid nitrogen-cooled ıso- 
pentane and stored sealed over liquid nitrogen 
until use. Serial sections (5-7 um) of frozen 
tissues were cut in an automated cryostat, air 
dried at room temperature, fixed in acetone for 
10 min at room temperature, air dried overnight, 
wrapped in foil and stored at —20*C until use 


Antibodies 


Nine murine monoclonal antibodies and two 
rabbit polyclonal antibodies were included. 
Specificities, dilutions, references and sources 
are detailed in Table 1. The antibodies were 
selected to provide as clear as possible distinc- 
tion between trophoblastic elements, endo- 
metrial glands and uterine vessels. In term 
placental tissues H315 and H317 label villous 
syncytiotrophoblast and some  extravillous 
populations, whereas NDOG1 reacts with vil- 
lous syncytiotrophoblast alone. In contrast, 
H316 and markers of low molecular weight 
cytokeratins react with all villous and extra- 
villous trophoblast populations. HMFG1 and 
HMFG2 are epithelial membrane markers but 
are also reactive with a minor population of 
trophoblast in the amniochorion (Bulmer & 
Johnson 1985a). W6/32 and 61D2 are both 
directed against monomorphic class I MHC 
determinants but show different reactivities with 
trophoblast; W6/32 has been shown to label 
most extravillous trophoblast within the placen- 
tal bed, whereas 61D2 reacts with only a minor 
population of interstitial and endovascular 


trophoblast (Faulk & McIntyre 1983; Redman et 
al. 1984; Wells et al. 1984a; Bulmer & Johnson 
1985a) 


Immunohistology 


Frozen tissues. Frozen sections were stained 
using an indirect immunoperoxidase method, as 
described previously (Bulmer & Sunderland 
1984). The primary antibodies used were 
NDOGI, H315, H317, H316, Monosan anti- 
keratin, HMFG1, HMFG2, 61D2, antı-Factor 
VIII related antigen and DAKO-HLA-DR (see 
Table 1). Peroxidase-conjugated rabbit-anti- 
mouse Ig and swine-anti-rabbit Ig (Dakopatts 
A/S, Denmark) were used at a 1:50 dilution in 
5% normal human serum (NHS) in Tris-buff- 
ered saline (TBS), pH 7-6. 

Paraffin-embedded tissues. H315, H317, H316, 
NDOG1, HMFG1, HMFG2, CAM5.2, anti- 
B2-microglobulin and anti-Factor VIII related 
antigen were used on paraffin-embedded 
tissues. H315, H317, H316 and NDOGI were 
used in a 4-stage peroxidase-anti-peroxidase 
(PAP) method, as described previously (Bulmer 
et al. 1984). CAM5.2, HMFG1, HMFG2, anti- 
62-microglobulin and anti-Factor VIII were 
used in an indirect immunoperoxidase technique 
after prior treatment of tissue sections with 196 
trypsin (Signa Chemical Co., Poole, UK) in 
TBS, pH 7-6, for 20 min at 37°C. Rabbit-anti- 
mouse Ig, swine-anti-rabbit Ig, rabbit PAP com- 
plex, peroxidase-conjugated swine-anti-rabbit 
Ig and peroxidase-conjugated rabbit-anti-mouse 
Ig (Dakopatts A/S, Denmark) were diluted 
1:30, 1:20, 1:40, 1:50 and 1:50 respectively. 
Negative controls were performed at all levels 
and included replacement of primary and 
secondary antibodies by mouse, rabbit or swine 
serum as appropriate. 

Paraffin-embedded tissues were also stained 
with haematoxylin and eosin (H&E), Alcian 
blue at pH 2-5, and the periodic acid Schiff tech- 
nique (PAS), with and without prior diastase 
digestion, using standard methods. 


Results 
Morphology 


Varying proportions of decidua and myo- 
metrium were identified in all specimens. The 
spiral arteries showed physiological pregnancy 
changes (Brosens etal 1967) but, although pen- 


Table 1. Primary antibodies 


al EEEEEEEEEEPURRRRRRRRRERRRRRRRRE 


Antibody 





H315 


H316 


H317 


NDOGI 


Monosan 


anti-keratin 


CAM 5 2 


HMFGI1 


HMFG2 


W6/32 


61D2 


DAKO- 
HLA-DR 


anti-B2- 


microglobulin* 


anti-Factor 
VIII* 


mene re UR EE 


Specificity 


Trophoblast membrane 
protein 


Trophoblast-leucocyte 
common antigen 


Placental-type 
alkaline phosphatase 


Syncytiotrophoblast 
membrane 


Low molecular weight 
cytokeratin 


Low molecular weight 
cytokeratin 


Human milk fat 
globule protein 


Human milk fat 
globule protein 


Monomorphic class I 
MHC determinant 


Monomorphic class I 
MHC determinant 


Monomorphic class II 
MHC determinant 


B2-microglobulin 


Factor VIII-related 
antigen 


* Rabbit polyclonal antibody 


CS, Culture supernatant; PE, peritoneal exudate; Ig, purified immunoglobulin; Fr, frozen tissues, Fx, paraffin- 


embedded tissues 


vascular trophoblast was abundant in all tissues, 
endovascular trophoblast was rarely seen. Inter- 
stitial mononuclear and 
trophoblast was a consistent feature in both 


decidua and myometrium. 


Several residual glands were also identified 
within decidua. Some were lined by columnar 
epithelium which often showed ‘Anas Stella’ 
changes and several were lined by hypersecre- 
tory cells with vacuolated (‘optically clear’) 
nuclei (Fig. 1a). Interstitial trophoblast was 
occasionally seen immediately adjacent to gland 
epithelium. In addition, in all specimens many 


multinucleate 


Endometrial glands tn term placental bed 


Source/Reference 


Johnson et al. (1981); 
Johnson (1984), Bulmer & 
Johnson (1985a) 


McLaughlin et al (1982), 
Bulmer et al (1984), 


Bulmer & Johnson (1985a) 


McLaughlin et al (1982, 
1984), Johnson & Molloy 
(1983) 


Sunderland et al. (1981), 
Stirrat et al. (1983) 


Sanbio, Netherlands 
Makin et al. (1984) 


Burchell et al (1983); 
Unipath, Bedford, UK 


Burchell et al. (1983); 
Unipath, Bedford, UK 


Barnstable et al (1978), 
Seralab, Crawley, UK 


Ugolini et al (1980), 
Bethesda Research 
Laboratories, USA 


Dakopatts A/S, Denmark 


Dakopatts A/S, Denmark 


Dakopatts A/S, Denmark 


P 
4 


channels lined by attenuated cells were noted; 
for these it was not possible to distinguish 
between residual glands and vascular spaces. 
The PAS stain did not aid this distinction, since 
gland epithelium, vascular basement membrane 
and extravillous trophoblast were all variably 
PAS-positive. The Alcian blue method did, 
however, prove helpful; the apical aspect of 
gland epithelial cells and their secretions, where 
present, stained blue, 
endothelium and extravillous trophoblast were 
always Alcian blue negative (Fig. 1b); but the 
identity of some channels remained uncertain. 


whereas 


Dilution 


1 1CS (Pr) 
1 1CS (Fx) 


1 ICS (Fr) 
1.2CS (Fx) 


1-1CS (Fr) 
] 4CS (Fx) 


1:1CS (Fr) 
L:4CS (Fx) 
1 10CS 

1 ICS 

| 10CS 
1:1CS 
1-800PE 


1:200PE 
1.10CS 


/ ] 50Ig 


1.200Ig 


vascular 
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Fig. 1. Sections of formalin-fixed paraffin-embedded term placental bed tissues stained with: 
(a) haematoxylin and eosin showing vacuolated (‘optically clear’) nuclei in the epithelial cells 
lining the endometrial glands X 225. (b) Alcian blue showing staining of the gland epithelium 
but not of the vascular endothelium x 147. G, Gland; V, vessel. 


Immunohistology 


Similar results were obtained with both fixed and 
frozen tissues; these are summarized in Table 2. 


Trophoblast | membrane markers. Of the 
trophoblast membrane markers, NDOGI did 
not react with any extravillous trophoblast and 
both H315 and H317 labelled only occasional. 
randomly distributed, mononuclear and multi- 
nucleate trophoblast within decidua and myo- 


metrium. In contrast, H316 reacted with all 
interstitial, perivascular and endovascular 
trophoblast populations. H316 also labelled the 
epithelium of all morphologically identifiable 
glands. In some, reactivity was confined to the 
basal aspect, whereas others also showed labell- 
ing of the apical aspect. H316 did not react with 
gland secretions. This monoclonal antibody was 
also reactive with. endothelium of many large 
vascular channels, even in the absence of endo- 
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Table 2. Reactivity of panel of antibodies with trophoblast, endometrial glands and vessels in term placental bed 


tissues 





Antibody 


H315, H317 

H316 

NDOG1 

Monosan anti-keratin, CAM 5 2 
HMFG1 

HMFG2* 

W6/32, anti-B2-m 

61D2 

DAKO-HLA-DR — 
Anti-factor VIII — 


L+H + 1 oae 


Extravillous 
trophoblast 


Endometrial 
glands 


Vascular 
endothelium 


I + Iit ++ l +l 
| 


t, Positive, —, negative; +, variably positive or negative; * weakly reactive. 


vascular or perivascular trophoblast; this labell- 
ing of vascular endothelium was confirmed by 
staining serial sections for Factor VIII-related 
antigen and was generally confined to larger 
arterial vessels. H316 also labelled several dis- 
torted channels lined by attenuated cells; some 
of these were identified as vessels by the reac- 
tivity for Factor VIII but others were shown to 
represent residual glands by their reactivity in 
serial sections stained with HMFG1, Monosan 
anti-keratin or CAM5.2 (see below). 


Cytokeratin markers. CAM 5.2 and Monosan 
anti-keratin labelled the cytoplasm of all extra- 
villous trophoblast as well as endometrial gland 
epithelium. There was no reactivity with vessels 
(Fig. 2.). The reaction patterns observed using 
H316, Monosan anti-keratin and anti-Factor 
VIL on serial sections highlighted both the com- 
plex distribution of residual distorted glands and 
vascular channels and the difficulty in dis- 
tinguishing between them using morphological 
criteria (Fig. 2) 


Epithelial membrane markers. The clearest dem- 
onstration of residual gland structures was 
obtained with HMFG1. The reaction product 
was situated predominantly on the apical aspect 
of the epithelium as well as in the gland secre- 
tions, highlighting the diffenng morphological 
appearances of the glands (Fig. 3). In some, the 
epithelium showed ‘Arias Stella’ changes, 
whereas other glands were lined by hypersecre- 
tory cells with vacuolated nuclei. Many glands 


were lined by attenuated epithelial cells which 
were intensely reactive with HMFG]1, as well as 
with CAM 5.2, Monosan anti-keratin and H316, 
but not with anti-Factor VIII. In addition, 
HMFG1 highlighted numerous long, slit-like 
channels within decidua (Fig. 3) which also 
labelled with H316, CAM 5.2 and Monosan anti- 
keratin. These apparently represented com- 
pressed and distorted gland structures which 
could not be clearly identified, even retrospec- 
tively, on sections stained with H & E, Alcian 
blue or PAS. In contrast to HMFG1, HMFG2 
was only weakly reactive with occasional glands 
within placental bed tissues. However, both 
HMFG1 and HMFG2 consistently labelled 
occasional mononuclear and multinucleate 
interstitial trophoblast cells which were mostly 
situated deep within the myometrium; there was 
no relation with the H315 and H317-positive 
trophoblast which was mostly situated within the 
decidua. 


MHC anntgens. W6/32 (reactive with class I 
MHC products) and anti-B2-microglobulin 
showed essentially similar reaction patterns, 
although the former was consistently stronger. 
These antibodies labelled the vast majority of 
extravillous trophoblast, including multinucle- 
ate cells which were often weakly positive. 
Maternal decidual cells, myometrium and uter- 
ine vessel endothelium were also postive. Reac- 
tivity with endometrial gland epithelium was 
variable. Those glands which retained a 
columnar lining, even if ıt was hypersecretory or 
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Fig. 2. Serial frozen sections of term placental bed tissues labelled with: (a) Monosan anti- 
keratin (low molecular weigh: cytokeratins) showing labelling of extravillous trophoblast and 
of endometrial gland epithelium. (b) anti-Factor VIII-related antigen showing the complex 
pattern of small vascular channels and no labelling of gland epithelium or extravillous 
trophoblast x 147. G, Gland: EVT, extravillous trophoblast. 


showed nuclear vacuolation, gave a weak or no 
reaction with W6/32 (Fig. 4). In contrast, glands 
lined by attenuated cells or slit-like glands (iden- 
tified on serial sections stained with HMFG1) 
were consistently W6/32-positive. The reaction 
pattern of 61D2, which is also directed against 
class I MHC products, with maternal decidua, 
myometrium, vessels and glands was essentially 
similar to that of W6/32. However, 61D2 did 


not label the  W6/32-positive extravillous 
trophoblast within decidua and myometrium, as 
has been reported previously for extravillous 
cytotrophoblast within the chorion laeve and 
superficial basal plate at term (Hsi et al. 1984; 
Wells et al. 19844). DAKO-HLA-DR labelled 
many rounded and irregular mononuclear cells 
within decidua and myometrium, some of which 
formed aggregates adjacent to endometrial 
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Fig. 3. Frozen sections of term placental bed tissues labelled with HMFG1 (human milk fat 
globule protein). (a) Most glands are lined by hypersecretory cells but one small gland 
(arrowed) is lined by attenuated cells x 56. (b) Note the HMFG1-positive compressed slit-like 


glands lined by attenuated cells x 225. 


glands. The endothelium of the majority of uter- 
ine vessels was also positive, but DAKO- 
HLA-DR did not label any extravillous 
trophoblast in these specimens, nor did it react 
with any endometrial gland epithelial cells. 


Discussion 


Numerous glands were demonstrated within the 
decidualized endometrium in late stages of preg- 


nancy, although many were distorted or com- 
pressed and only recognized with specific 
epithelial cell markers in immunohistochemical 
techniques. Throughout human pregnancy, the 
endothelial cells of uterine spiral arteries and 
arterioles frequently appear swollen or are 
replaced by endovascular cytotrophoblast 
(Boyd & Hamilton 1970; Pijnenborg et al. 1980). 
Hence, the distinction between endometrial 
glands, which sometimes contain blood, and 
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Fig. 4. Serial frozen sections of term placental bed tissues labelled with: (a) HMFG1; (b) W6/32 
(monomorphic class I MHC determinants). G1 is lined by attenuated cells and is W6/32- 
positive, whereas G2 is linec by hypersecretory cells and shows much weaker labelling with 
W6/32. The vessel endothelium (V) is HMFG1-negative and W6/32-positive x 147. 


uterine vessels may be impossible by light micro- 
scopy and routine histochemical procedures. 
This may account for previous reports suggest- 
ing that endometrial glands are substantially 
reduced in number in the second half of preg- 
nancy (Pijnenborg et al. 1980). 

Monoclonal and polyclonal antibodies have 
clearly been useful for distinguishing between 
the diverse populations in human uteroplacental 
tissues (Sunderland et al. 1981; Bulmer et al. 


1984; Johrson 1984; Bulmer & Johnson 1985a), 
but some limitation of the use of these reagents 
must be azknowledged. For example, in early 
pregnancy the epithelial cells of most endo- 
metrial glands share certain cell surface antigens 
with fetal trophoblast (Bulmer ef al. 1984; 
Bulmer & Johnson 1985a). The antigen expres- 
sion of both glands and trophoblast also changes 
with gestation; HMFG1 and HMFG2 react with 
interstitial trophoblast in the third trimester, but 


not in early pregnancy. In addition, there are 
important variations in the expression of MHC 
antigens by gland epithelial cells. In early preg- 
nancy, the majority of endometrial glands fail to 
express class I MHC antigens as detected by 
immunohistology (Johnson & Bulmer 1984). 
But in late gestation glands lined by attenuated 
cells express class I MHC antigens normally, in 
contrast to those retaining their columnar epi- 
thelial lining which do not. Conversely, class II 
MHC antigens have been reported to be 
expressed by a small proportion of endometrial 
gland epithelial cells in both non-pregnant 
tissues and in early pregnancy (Natali etal. 1981; 
Bulmer & Johnson 19855), but were not found 
to be expressed by either glands or trophoblast 
in any third trimester tissues. These results sug- 
gest that a form of local regulation of gene 
expression by epithelial cells in these tissues 1s 
operative. This regulation may be hormonal or 
act through cellular contacts. It has been sug- 
gested from morphological studies that there 
may be a reciprocal relation between 
trophoblast invasion and gland destruction 
(Pijnenborg et al. 1980). Although many glands 
are clearly not destroyed, it is possible that the 
invasive potential of genetically disparate fetal 
trophoblast is influenced by hitherto undeter- 
mined products of endometrial glandular 
epithelium. 

Cell surface antigen expression by trophoblast 
in the superficial zone of the basal plate at term 
contrasts with that in the deeper decidua and 
myometrium (Bulmer & Johnson 198534). For 
example, placental-type alkaline phosphatase is 
commonly detectable on islands of trophoblast 
in the superficial basal plate (Johnson & Molloy 
1983), but is rarely expressed by cells in the 
deeper placental bed. This also may indicate 
local gene regulation and/or differentiation 
affecting trophoblast at different anatomical 
sites, 

The accurate discrimination between mater- 
nal cells and fetal trophoblast in the placental 
bed has been a source of difficulty for some time. 
In view of the antigenic sharing with fetal 
trophoblast, as well as the complex antigenic 
changes which take place thoughout gestation, 
endometrial gland epithelial cells are a major 
potential source of confusion. Markers of 
cytokeratins and TLX antigens have been used 
to identify fetally derived cells in decidua 
(Bulmer et al. 1984; Redman et al. 1984; Bulmer 
& Johnson 19854), but the present study has 
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highlighted the difficulty in obtaining à marker 
reactive with all fetal trophoblast populations 
throughout gestation which does not also labe! 
maternal epithelial cells. Another method which 
has been applied to the characterization of extra- 
villous cytotrophoblast is an apparent 'dough- 
nut’ appearance of the cell nuclei in 
immunofluorescence after staining with pro- 
pidium iodide (Faulk & McIntyre 1983; Hsi er of. 
1984; Wells et al. 1984a, 19845). It has also been 
reported that endometrial gland epithelial ceils 
in pregnancy may have vacuolated or ‘optically 
clear nuclei (Mazur et af. 1983). It is worth 
cautioning, therefore, that these are a potential 
source of confusion, particularly since mor- 
phological features may be less easy to interpret 
in immunofluorescence. 

In conclusion, it has been shown that large 
numbers of residual endometrial glands, many 
of which have an attenuated or collapsed appear- 
ance, are present in third trimester placental bed 
tissues. The changing cell surface antigen 
expression of both the maternal and fetal celi 
populations in these tissues highlights the diffi- 
culty of immunohistochemical studies and sug- 
gests that a form of local regulation of gene 
expression (eg. by steroid hormones) may he 
operating in uteroplacental tissues throughout 
gestation and may be important in the control of 
trophoblast invasion which is a feature of norma! 
human pregnancy. 
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Intracellular binding proteins for retinol and retinoic 
acid in early and term human placentas 


TIMOTHY GREEN, HENRY C. FORD 


Summary. Specific binding of both ['H]retinol and PH ]retinoic acid was 
observed in the cytosol fraction from term placentas and specific binding 
of ['Hjretinol but not ['H]retinoic acid was detected in the cytosol 
fraction from placentas of 8-12 week pregnancies. The elution volume 
of the bound radioactivity on Sephadex G-100 column chromatography 
was within the range expected for proteins of molecular weight 14 500. 
in agreement with the results of others for cellular retinol- and retinoic 
acid-binding proteins from other tissues. The role of these proteins in 
mediating the effects of vitamin A on growth and differentiation of the 
placenta and fetus has yet to be determined. 


During gestation both the placenta and the fetus 
undergo growth and differentiation. processes 
which in many epithelial tissues are profoundly 
influenced by vitamin A (Zile & Cullum 1983), 
Although the adverse effects of vitamin A defi- 
ciency on fetal well-being are well recognized, 
less is known about the role of the vitamin in 
placental development. In the rat, retinol is 
essential for normal placental growth and dif- 
ferentiation (Howell er al. 1964; Thompson et al. 
1964; Takahashi et al. 1975; Noback & Tak- 
ahashi 1978) and it has been suggested (Howell 
et al. 1964) that the main role of the vitamin is to 
maintain the placenta and in this way prevent 
fetal death which usuallv occurs in vitamin A 
deficiency. 

Intracellular binding proteins specific for reti- 
nol or retinoic acid have been observed in many 
normal and neoplastic tissues (Chytil & Ong 
1978) and it has been postulated that these bind- 
ing proteins are required for the expression of 
many of the cellular actions of vitamin A. 
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In order to gain a better understanding of the 
role of vitamin A in placental growth and 
development, we attempted to demonstrate cel- 
lular retinol- and retinoic acid-binding proteins 
in human placentas from early and late preg- 
nancy. Except for a brief mention that such bind- 
ing proteins could not be detected in the rabbit 
placenta (Rainier eral. 1983), information about 
cellular retinoid-binding proteins in the placenta 
of any animal does not appear to be available. 


Materials and methods 


Normal, term, human placentas were obtained 
within 30 min of vaginal delivery and placentas 
at 5-12 weeks gestation were obtained from 
therapeutic abortions. They were transported to 
the laboratory on ice and all steps in the prepara- 
tive procedure were carried out at 4°C. With 
term placentas, 50 g of villous tissue was excised 
and washed by shaking for 15 min in 200 mi of 
isotonic (154 mM) saline and the saline then 
decanted and discarded. This washing pro- 
cedure was performed five times. The tissue was 
then homogenized in a Waring blender with 200 
ml of 50 mm Tris-HC1 buffer (pH 7-5) contain- 
ing sodium chloride (200 mm) and 
phenylmethylsulphonylfluoride (1 mm). The 
homogenate was centrifuged at 20 000 e for 15 
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min and the supernatant removed and cen- 
trifuged at 105 000 g for 1 h. The resultant super- 
natant (cytosol fraction) was either used 
immediately or stored for several days at — 20°C 
before use. With the aborted conceptus, placen- 
tal villous tissue was carefully isolated from the 
membranes and other fetal tissue by dissection. 
The villous tissue (2-4 g) was washed twice with 
20 ml of phosphate-buffered saline and stored at 
~ 20°C, To obtain the cytosol fraction, the tissue 
was thawed and homogenized in 50 mw Tris- 
HCI buffer (pH 7-5) containing sodium chloride 
(200 mM) and sodium azide (0-02, w/v) using a 
Potter-Elvehjem-tvpe homogenizer with a 


motor-driven Teflon pestle. Two millilitres of 


buffer was used per g of tissue. The homogenate 
was then made | mM in phenylmethyl- 
sulphonvifluoride and centrifuged at 105 000 g 
for Lh. 

Cellular retinol- and retinoic acid-binding 
proteins were detected by à procedure that 
employs gel filtration chromatography (Saari er 
dl. 1980). Samples were prepared for chro- 
matography by incubating | ml of the cytosol 
fraction (10-15 mg of protein) with 20 pmol of 
tritiated retinol or retinoic acid in the dark at 
room temperature for 30 min. In experiments 
aimed at distinguishing between specific and 
nonspecific binding. the tritiated retinoid was 
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added to the cytosol together with a 200-fold 
excess of unlabelled retinoid. A 1-6 cm x 100 cm 
column of Sephadex G-100 was used and was run 
at 4°C in the dark with 50 mM Tris-HC1 buffer 
(pH 7-5) 200mw in sodium chloride and 0-02% 
(w/v) in sodium azide, as eluent. The flow rate 
was 0-3 ml/min and 3ml fractions were 
collected. 

l'H]Retino! (Amersham International, 
Amersham, Bucks, UK, specific activity 60 
Ci/mmol) and ['Hlretinoic acid (Hoffmann- 
LaRoche, Nutley, New Jersey, USA, specific 
activity 30 Ci/mmol) were purified before use by 
high pressure liquid chromatography using con- 
ditions modified from those described by Frolik 
et al. (1978). A Partisil 10 ODS 2 column (Pve 
Unicam) was used with a mobile phase of acetic 
acid/water/acetonitrile (0-5/20/79.5, by volume) 
at a flow rate of 2 ml/min. The fractions con- 
taining the labelled retinoid were combined, the 
solvent evaporated under reduced pressure at 
30°C and the retinoids dissolved in isopropanol 
containing 0-1% (w/v) butylated hydrox- 
ytoluene. The final concentrations were 3-9 uM 
for [°H]retinol and 1-8 um for PH ]retinoic acid. 
The chemical purity of the unlabelled retinol and 
retinoic acid used was greater than 95% as 
assessed by high pressure liquid 
chromatography. 
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Fig. 2. Sephadex G-100 column chromatography of the cytosol fraction from term placenta 
after incubation with [3H]retinoic acid in the absence or presence of excess unlabelled retinoic 
acid or retinol. (See text for procedural details) (A—-A) [3H]retinoic acid only; (@——®) 
[^H]retinoic acid with 200-fold excess unlabelled retinoic acid, (O----O) PH] retinoic acid with 
200-fold excess unlabelled retinol 


Protein concentration was assayed by the immunodiffusion (Partigen plates, Hoechst). 
method of Bradford (1976) with bovine serum Radioactivity was assayed by liquid scintillation 
albumin as standard. Serum retinol-binding pro- spectrometry using as scintillation fluid toluene/ 
tein concentration was assayed by radial Triton X-100 (2/1, v/v) containing 0-4% (w/v) 


[*H]Retinol (cpm x 107°) 
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Fig. 3. Sephadex G-100 column chromatography of the cytosol fraction from 8 to 12 week 
placentas after incubation with [?H]retinol in the absence or presence of excess unlabelled 
retinol or retinoic acid. (See text for procedural details) (A--—A) [?H]Retinol only, (O----O) 
[3H] retinol with 200-fold excess unlabelled retinol; (68———) [?H] retinol with 200-fold excess 
unlabelled retinoic acid. 
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2,5-diphenyloxazole and 0-01% (w/v) 1,4-bis[2- 
(S-phenyloxazolyl)]-benzene. 


Results 


The results of investigations of ['H]retinoid 
binding to cytosol proteins from term placentas 
are shown in Figs 1 and 2. With either ['H]retinol 
or ['H]retinoic acid alone, a peak in radioactivity 
was observed which was eluted midway between 
the void volume and the included volume of the 
column (fractions 41-53). This peak was com- 
pletely suppressed by excess unlabelled retinoid 
of the same kind, but not by excess unlabelled 
retinoid of the other type. Radioactivity also 
appeared at the void volume in both sets of 
experiments (Figs 1 and 2). This radioactivity 
was not suppressed by excess unlabelled reti- 
noids and was, therefore, considered to repre- 
sent nonspecific binding. The radicactivity that 
appeared at the included volume was considered 
to consist largely of unbound ligand. 

The results obtained in experiments in which 
the cytosol fraction from early piacentas was 
used are depicted in Figs 3 and 4. When [*H]reti- 
nol was used, a relatively large peak of radioac- 
tivity was eluted at a position similar to that 
observed with cytosol from term placentas and 
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this peak was suppressed by excess unlabelled 
retinol but not by excess unlabelled retinoic acid 
(Fig. 3). On the other hand, we were unable to 
demonstrate unequivocally significant specific 
['H]retinoic acid binding by cytosol from 8 to 12 
week placentas (Fig. 4). Results similar to those 
shown in Fig. 4 were obtained in several experi- 
ments, including one in which the cytosol frac- 
tion was irradiated with a long-wave ultraviolet 
lamp for 16h at 4°C before incubation with 
l'H]retinoic acid in an attempt to destroy endo- 
genous retinoic acid (Ong & Chytil 1980). 

The Sephadex G-100 column used was cali- 
brated by measuring the elution volume of stan- 
dard proteins (Fig. 5). The elution volume 
observed for the specific retinol- and retinoic 
acid-binding proteins of the placenta (fractions 
41-53 of the column) was consistent with a 
molecular weight of 14 600 reported for these 
binding preteins in other tissues (Chytil & Ong 
1978). 


Comment 


We have detected specific retinol- and retinoic 
acid-binding proteins in cytosol fractions 
obtained by differential centrifugation of 
homogenates of term human placentas. In the 
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Fig. 4. Sephadex G-100 column chromatography of the cytosol fraction from 8 to 12 week 


placentas after incubation with PH [retinoic acid in the absence or presence of excess unlabelled 
retinoic acid. (See text for procedural details). (A---- A) ['H]Retinoic acid only: (6——9 


D Hijretinoic acid with 200-fold excess unlabelled retinoic acid. 
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Fig. 5. Calibration of the Sephadex G-100 column 
using standards of known molecular weight. V,, elu- 
tion volume of solute; V,, void volume of column. 


cytosol fraction from 8 to 12 week placentas, 
specific binding of retinol, but not retinoic acid 
was observed. Serum contamination of the 
cytosol fractions is an unlikely explanation for 
the binding that we observed. The term placen- 
tal tissue was extensively washed before homo- 
genization and the early placental tissue 
appeared free of blood. Also, no serum retinol- 
binding protein could be detected on radial 
immunodiffusion assay of the cytosol fractions. 

Although the results demonstrate specific 
binding of [H]retinol to protein in the cytosol of 
term placentas, there was some decrease in bind- 
Ing in the presence of excess retinoic acid (Fig. 
1). It is likely that 1n our experiments other 
proteins less specific for retinol were eluted with 
the cellular retinol-binding protein. 

Our inability to demonstrate unequivocally 
specific binding of [*H]retinoic acid by cytosol 
fractions from 8 to 12 week placentas may have 
been due to a lack of sufficient sensitivity of the 
assay method used. In any case, our results sug- 
gest that in the early placenta, specific retinol 
binding is far more important quantitatively 
than 1s specific binding of retinoic acid. 

The elution position on Sephadex G-100 chro- 
matography that we observed for the placental 
retinol- and retinoic acid-binding proteins 
agrees closely with that reported for these two 
cellular binding proteins from bovine retina 
(Saari et al. 1980). The two binding proteins 
have similar molecular weights and are known to 
be eluted together, although they differ chemi- 
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cally from each other and from the serum reti- 
nol-binding protein (Chytil & Ong 1978). 

It was early suggested (Bashor et al. 1973) that 
the mechanism of action of vitamin A and 
steroid hormones at the cellular level was 
similar, that is, binding of the ligand to protein 
receptors within the target cells was followed by 
changes in DNA transcription. It has been diffi- 
cult, however, to assign definitely and univer- 
sally a receptor role to the cellular retinol- and 
retinoic acid-binding proteins since their pres- 
ence or apparent absence in cells is not always 
correlated with retinoid-induced effects on pro- 
liferation or differentiation (Haussler et al. 
1984). An alternative suggestion (Adachi et al. 
1981), that the cytosolic retinoid-binding pro- 
teins may function as intracellular transport pro- 
teins, may be relevant to the transplacental 
transfer of retinoids to the fetus. At present, the 
form of vitamin A that is transferred and the 
mechanisms involved are unknown. 
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Reversibility after female sterilization 


W. BOECKX, S. GORDTS, K. BUYSSE, I. BROSENS 


Summary. The factors influencing the result of reversal of tubal steriliz- 
ation were investigated in a series of 78 patients who requsted this 
operation during a 5-year period between 1977 and 1982. In the Falope- 
ring group isthmo-isthmic anastomosis resulted in a 92% pregnancy 
rate. On the other hand, no pregnancy occurred when the final tubal 
length after anastomosis was less than 4cm. Ectopic pregnancy 


occurred in 5% of the patients. 


Although tubal sterilization 1s a method of per- 
manent contraception, a small but increasing 
number of women request reversal of steriliz- 
ation, particularly since the introduction of 
microsurgical techniques bas significantly 
improved the results (Winston 1977; Gomel, 
1977, 1980; Winston & Margara 1980). Studies 
of the characteristics of patients who require 
reversal of sterilization have indicated that 
youth at the time of sterilization and marital 
instability are the most frequent reasons for 
requesting reversal of sterilization. 

In this study the factors influencing the result 
of tubal anastomosis are investigated 1n a series 
of patients who underwent reversal of steriliz- 
ation during a 5-year period extending from 1977 
to the end of 1982. 


Patients and methods 


All patients attended the infertility clinic and 
were selected after careful assessment of their 
history, their reasons for requesting reversal, 
their potential for normal pregnancy, 
gynaecological examination and semen analysis. 
The reasons for request of reversal were divorce 
(38 patients), regret (8 patients) and death of 
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child or husband (8 patients). In nine patients 
the sterilization was primarily suggested or 
advised by a doctor and in three of them there 
was serious doubt about informed consent. A 
hysterosalpingogram was performed if the inter- 
val since the last birth was 74 years, if the 
patient was >30 years of age or after sterilization 
by electrocoagulation. Laparoscopy was carried 
out when sterilization had been performed by a 
surgical procedure or by electrocoagulation. 
Five patients were excluded as inoperable. A 
total of 73 patients had surgery during the years 
1977-1982. All had had tubal sterilization by 
either electrocoagulation, Pomeroy ligation or 
the Falope-ring technique. Ten patients were 
excluded from the follow-up because they had 
no sexual relationship. 

The clinical characteristics of the 63 patients 
are summarized in Table 1. 

The microsurgical tubal anastomosis was per- 
formed with a X5 to X20 magnification using a 
zoom microscope. After incision of the serosa 
with a 0-1-mm diameter electrosurgery needle 
the circular muscle coat and mucosa were trans- 
ected with blunt curved microscissors proximal 
and distal to the site of sterilization. Under x20 
magnification tbe quality of the mucosa was 
inspected. Mucosal fold mobility and the pres- 
ence of capillary vessels in the mucosal folds 
together with the presence of a vascular network 
on the outer layer of the muscle coat were used 
as criteria for judging the quality of the tissues. 

Throughout the operation, 5—6 litres of warm 
(37°C) Hartmann's solution was showered on 
the operative field, washing away all blood and 
enabling bipolar coagulation of all small bleed- 
ing points. After resection of the occluded seg- 
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Table 1. Clinical data 


Electrocoagulation Pomeroy Falope-ring 
(n = 17) (n = 25) (n = 21) 
Age (years) 
£35 10 (59%) 18 (72%) 18 (86%) 
>35 7 (4196) 7 (2896) 3 (14%) 
Mean (range) 33 (20-39) 32 (28-42) 31 (26-42) 
Panty 
Nullipara 4 (2496) 4 (16%) 3 (1496) 
Multipara 13 (7696) 21 (8496) 18 (86%) 
Interval sterilization—reversal 
x5 years 8 (4796) 12 (4896) 17 (8196) 
5 years 9 (53%) 13 (5296) 4 (19%) 


ment a 0-4mm_ polyethylene splint was 
introduced into the whole oviduct and uterine 
cavity using a silver probe as introducer. Before 
the operation 2 ml of methylene blue diluted in 
20 ml Hartmann’s solution were injected 
through a Rubin’s cervical canula. If no blue dye 
was seen after transection of the tube, a trans- 
fundal dye injection was made after the cervix 
was occluded with a modified Shirodkar 
clamp. 

The circular muscle coat, excluding the 
mucosa, was repaired with six to eight 8/0 nylon 
sutures starting at the mesentery. When tension 
on the suture-line was present one 5/0 prolene 
stitch in the mesentery approximated both tubal 
segments. In a second layer the overlying serosa 
was repaired with a running 8/0 nylon. The splint 
was removed immediately. No further adjuvant 
therapy such as corticosteroids or hydrotubation 
was used but 2 g of ampicillin were given daily by 
mouth for 5 days. 

The pregnancy rate was calculated on a 
6-month basis using a life table (Querleu 1980). 
All data were subjected to a x? test analysis. 


Results 


Table 2 shows the pregnancy rate by age at the 
time of reversal of sterilization, the time interval 
between sterilization and reversal operation, the 
site of anastomosis and the final tubal length, for 
the three different groups. 

There was a high pregnancy rate in two age 
groups, those aged 25—29 years (94%) and those 
aged 35-39 (85%). Parity did not affect the preg- 
nancy rate significantly, neither did the interval 
between the sterilization and the reversal oper- 
ation. There was a higher pregnancy rate after 
isthmo-isthmic anastomosis. The differences in 


pregnancy rates between the different sites of 
anastomosis was statistically significant in the 
Falope-ring group. There were no pregnancies 
where the final tubal length after reversal of 
sterilization was «4 cm. 

The pregnancy rate was significantly reduced 
(27% vs 7996 P«0-005) when the operating time 
exceeded 150 min. Prolonged operating time 
occurred in 7 of 25 patients (28%) in the 
Pomeroy group, in 1 of 17 (6%) in the elec- 
trocoagulation group and in 3 of 21 (14%) in the 
Falope-ring group. The duration of surgery and 
the pregnancy rate during the 5-year period are 
tabulated in Fig. 1. From 1980 the pregnancy 
rate was consistently more than 80% and the 
mean operating time had gradually decreased 
from 3 to 1:5 h. 

The intrauterine pregnancy rates were 75% 
for the Falope-ring group, 6446 for the Pomeroy 
group and 70% for the electrocoagulation 
group. The monthly fecundability (or the mean 
number of months to conceive) was respectively 
0-11 (9 months), 0-05 (20 months) and 0-07 (15 
months) for the Falope-ring, Pomeroy and elec- 
trocoagulation groups. 

Ectopic pregnancy occurred in three patients 
(596). The pregnancies were all located at the 
site of anastomosis which was ampullo- 
ampullary in one and isthmo-isthmic in two 
patients. They occurred 2, 3 and 5 months after 
surgery and there was one case in each of the 
three groups. Fifteen patients failed to conceive. 
Obvious reasons for failure included bilateral 
tubal block (3 patients), hysterectomy (30 
months later in one patient) and menopause (1 
year later at age of 42 in one patient). 


Discussion 


The overall pregnancy rate after microsurgical 
reversal of tubal sterilization of 70% in this study 
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Table 2. Incidence of pregnancy (number of pregnancies/number of cases) and different factors 


——————————MM——— 


Electrocoagulation 

Age (years) 

20—24 1/1 

25-29 1/1 

30-34 4/8 

35-39 6/7 

z40 — 
Interval sterilization—reversal 

%5 years 6/8 

>5 years 6/9 
Site of anastomosis 

isthmo-cornual 4/5 

isthmo-isthmic 3/3 

isthmo-ampullary 3/6 

ampullo-ampullary — 

ampullo-cornual 2/3 
Total 12/17 (7096) 
Tubal length (cm) 

7 3/5 

4—7 9/9 

<4 0/3 


*P«0-01; **P<0-05; ***P<0-005. 


is similar to rates reported previously (Winston 
& Margara 1980; Gomel 1980; Seiler 1983). The 
ectopic pregnancy rate of 5% is also comparable 
to that of these series. Absence of patency 
occurred in 4% of the patients and was not a 
major factor in failure. 

The pregnancy rate in this series was affected 
by the site of anastomosis, confirming the origi- 
nal observation of Winston & Margara (1980). 
This was evident in the Falope-ring group where 
a92% pregnancy rate was obtained after isthmo- 
isthmic anastomosis. A similar result was pre- 
viously obtained by Boeckx et al. (1977) in an 
experimental study of reversal of Falope-nng 


Operating time (h) 
Pregnancy rate (96) 





1977 1978 1979 1980 1981 1982 
Year 
Fig. 1. Pregnancy rate (- — —) and operating time 
(——) during a 5-year period 


Pomeroy Falope-ring Total 


0/1 = 1/ 2 (50%) 
6/6 7/8 14/15 (94%)* 
6/11 7/10 17/29 (58%) 
3/4 2/2 11/13 (85%)* 
1/3 %1 1/ 4 (25%) 
6/12 14/17 26/37 (70%) 
10/13 2/4 18/26 (68%) 
2/4 0/1 6/10 (60%) 
2/5 12/13** 17/21 (8296) 
10/14 4/6 17/26 (6596) 
2/2 0/1 2/ 3 (6796) 
= = 2/ 3 (67%) 
16/25 (64%) 16/21 (76%) ^ 44/63 (70%) 
4/5 13/17 20/27 (7496) 
12/17 3/4 24/30 (79%) 
0/3 m 0/6 (095)"** 


sterilization in rabbits. A lower pregnancy rate 
was observed for all other sites of anastomosis. 
An isthmo-isthmic anastomosis was possible in 
18%, 2096 and 62% of those who had had elec- 
trocoagulation, Pomeroy ligation and Falope- 
ring sterilization, respectively. 

The high pregnancy rates of 94% and 84% in 
the age groups of 25-29 years and 35-39 years 
were not explained by a high frequency of 
Falope-ring sterilizations in these groups. Fre- 
quency of intercourse may be important; our 
older women may have been having intercourse 
more often than average for their age group 
because of their special desire for pregnancy. In 
addition, not all patients attempted a pregnancy 
immediately following reversal of sterilization. 

Patients over the age of 40 years were not 
excluded and this policy was rewarded by one 
pregnancy in this group. In this study our orig- 
nal observation (Vasquez et al. 1980) of a 
reduced success rate when the interval between 
sterilization and reversal was prolonged could 
not be confirmed. 

The influence of surgical skill and experience 
is difficult to investigate. An experimental study 
by Boeckx et al. (1985) has shown the impor- 
tance of training and experience in microsurgery 
for restoring the normal tubo-ovarian function 
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after tubal sterilization. In this clinical study the 
mean operating time decreased gradually from 
3h to 1-5 h and the pregnancy rate during the 
same period increased from 40 to 9095. These 
data support the view that surgery for reversal of 
sterilization should be centralized in order to 
achieve a consistently high pregnancy rate. 

The method of sterilization is important in 
determining reversibility. This factor can be 
assessed pre-operatively. Patients who are ster- 
ilized by mechanical occlusive techniques such 
as the Falope-ring can be accepted for reversal of 
sterilization without laparoscopy unless compli- 
cations have occurred at the time of sterilization. 
On the other hand electrocoagulation or surgical 
procedures can damage the tube to a degree that 
precludes surgical repair or reduces the tubal 
length to less than 4 cm. These patients can be 
treated more effectively by in-vitro fertilization. 

Although fecundability following reversal of 
Falope-ring sterilization is high, care should be 
taken to apply these rings to the isthmic segment 
of the Fallopian tube. The ultimate outcome of 
reversal of tubal sterilization is dependent on the 
degree of care at the time of sterilization what- 
ever the procedure that 1s used. 
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Evaluation of colposcopy in the postmenopausal 


woman 


PHILIP J. TOPLIS, VALERIE CASEMORE, NICHOLAS HALLAM, MARK 


CHARNOCK 


Summary. Cytology, colposcopy and histology findings in 121 
postmenopausal and 120 premenopausal women referred to the Oxford 
colposcopy clinic were compared; 88% of postmenopausal and 69% of 
premenopausal women were referred by their general practitioners. 
Cervical smear reports, within the preceding 5 years, were available for 
21% of the postmenopausal and 54% of the premenopausal women. 
Colposcopic assessment was technically unsatisfactory in 53% of the 
postmenopausal women because the transformation zone was not com- 
pletely visible, this contributed to a cone biopsy rate of 71% in this 
group. Only 17% of postmenopausal women with cervical intra- 
epithelial neoplasia (CIN) were managed with local ablative techniques 
compared with their use in 61% premenopausal patients overall and in 
over 70% of the women under 35 years. Local ablation was used in 10 of 
14 women using hormone replacement therapy. The cytological false 
negative rate for postmenopausal Papanicolaou class III, IV and V 
smears was 9% but for persistent class II inflammatory smears it was 
43%. Nine of 23 postmenopausal women with persistent inflammatory 
dyskariosis despite antibiotic or antifungal treatment were found to 
have colposcopic appearances of CIN and four had microinvasion or 
invasion. Colposcopy revealed probable microinvasive or invasive 
disease in 17 postmenopausal women, seven of whom had class II or III 


cytology. 


Until the mid 1970s the standard management 
for cervical intraepithelial neoplasia (CIN) 
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involved cone biopsy of the cervix, which was 
both diagnostic and therapeutic. But by 1981 the 
study group of the Royal College of Obstetri- 
cians and Gynaecologists (Jordan et al. 1981) 
had concluded that ‘Ideally no patient with cer- 
vical intraepithelial neoplasia should be treated 
unless there has been prior colposcopic assess- 
ment.‘ Following this Singer & Walker (1982) 
stated that ‘at least three quarters of women with 
cervical intraepithelial neoplasia stage 3 were 
suitable for treatment using locally destructive 
procedures.’ Whilst this approach has undoubt- 
edly proved successful in dealing with the 
increasing number of young women presenting 
with abnormal cervical cytology who wish to 
maintain their reproductive potential, there is 
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scant information about the value of this 
approach for the postmenopausal patient. 

We therefore decided to study the referral 
cytology, colposcopic appearances, histological 
diagnosis and subsequent management of all 
postmenopausal women referred to the Oxford 
colposcopy clinic with abnormal cervical smears 
or a clinically suspicious cervix between January 
1982 and December 1984. As a comparison we 
studied all consecutively referred pre- 
menopausal women between September and 
December 1984. Patients were assessed by one 
of three experienced colposcopists and the cytol- 
ogy double-screened by a consultant cytologist. 

In this paper we present and comment on our 
experience in managing postmenopausal women 
with abnormal cervical cytology. 


Patients and methods 


Overall 1080 patients were referred and exam- 
ined at the Oxford colposcopy clinic between 
January 1982 and December 1984; 121 of them 
(11%) were postmenopausal and included six 
women who had class I cytology but were 
referred because of a 'clinically suspicious' cer- 
vix which on examination revealed benign 
polyps in each case. All women with abnormal 
vaginal vault cytology following hysterectomy 
were excluded from the study. The data for 14 
women using hormone replacement therapy are 
presented separately, leaving a study group of 
107 patients. 

All 120 premenopausal women referred to the 
colposcopy clinical between September and 
December 1984 were studied. Seven had class I 
cytology but the general practitioner considered 
the cervix to appear abnormal; healthy ectropia 
were seen in each case. Five patients with cervi- 
cal condylomata who were referred from the 
Sexually Transmitted Disease clinic exhibited 
cytological and colposcopic wart virus infection 
(WVI) with no coexistent CIN. 

Cytology was performed at the central labora- 
tory in Oxford except in nine postmenopausal 
and seven premenopausal women who were 
referred from other District General hospitals 
within the Region. In these 16 patients cytology 
was repeated using Ayres spatula and found to 
correspond with the referral smear in all, except 
one in which WVI was reported rather than 
moderate dyskariosis. 

Colposcopy was performed using a bivalved 
Cuscoe speculum and at least one directed cervix 


punch biopsy was taken in all patients. An 
attempt was made to display the endocervical 
canal using a Kogan speculum in all patients 
where the transformation zone was not com- 
pletely seen. In particular, coexistent lower gen- 
ital tract lesions were noted. Bacteriological and 
virological studies were performed on all 
patients with ‘inflammatory’ cytology or a recent 
history of vaginal discharge. 

Our histological criteria for microinvasion 
included those lesions exhibiting non-confluent 
tongues of neoplastic cells extending to no 
further than 3mm below the basement mem- 
brane and without capillary-like space involve- 
ment or significant lateral spread. 

Statistical significance was tested with the 
paired t-test and the x? test. 


Results 


Demographic data 


The mean age of the 121 postmenopausal 
women in the study was 54 years (SD 2:6; range 
45-68). The mean duration of the menopause in 
those not using hormone replacement therapy 
was 42 months (SD 24-0; range 6 months-18 
years). The mean age at referral of the pre- 
menopausal women was 31 years (SD 5-5; range 
15-51). 

The source of referral to the colposcopy clinic 
of pre- and post-menopausal women differed, 
although all were resident within the Oxford 
Region. Of postmenopausal women with abnor- 
mal cytology, 88% were referred directly by the 
general practitioner, compared with 69% of pre- 
menopausal women (P<0-05), 15% of the pre- 
menopausal women were referred by family 
planning, antenatal or postnatal clinics and 9% 
by the Oxford Sexually Transmitted Diseases 
clinic (Table 1). 


The referral cytology (Table 2) 


Sixty-five (54%) premenopausal patients 
referred had had a cervical smear taken within 
the preceding 5 years. In 58 patients this had 
been reported as class I and in seven patients as 
class II ‘inflammatory—for repeat after treat- 
ment’ on at least two occasions within the 12 
months before referral. Failure of inflammatory 
dyskariosis to resolve after treatment prompted 
referral to the colposcopy clinic in these seven 
patients. Of the 107 postmenopausal patients 22 
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Table 1. Colposcopy clinic referral patterns of patients with abnormal cytology 











Premenopausal patients (96) Postmenopausal patients (96) 
Source of referral (n = 108) (n — 101) 
General practitioner 88 
Family planning clinic 0 
Sexually transmitted disease clinic 0 
Ante- or post-natal clinic 0 
Gynaecology clinic 3 
Other hospital clinic within region 9 
Table 2. Details of patients referred with abnormal cytology 
Patients screened within 5 years 
Premenopausal Postmenopausal Premenopausal Postmenopausal 
Papanicolaou class n (96) n (96) n (9b of PAP class) nm (% of PAP class) 
I 12 (10) 6 (© 6 (50) 2 (33) 
I 19* (16) 23t (21) 9 (47) 6 (26) 
III 64 (53) 46 (43) 38 (59) 10 (22) 
IV 18 (15) 26 (24) 8 (44) v v (11) 
V 7 (6) 6 (6) 4 (57) 1 (17) 
Total 120 (100) 107 (100) 65 (54-2) 22 (20-2) 


Endocervical cells seen 
mPAPI,II, UI 70 (58) 24 (22) 





*Including seven patients with two or more class II inflammatory smears within 12 months of the referral smear 
TIncluding 13 patients with two or more class II inflammatory smears within 12 months of the referral smear 


(21%) had had a cervical smear within 5 years of 
being seen in the colposcopy clinic. In 13 
patients (59%) of this sub group, however, class 
II ‘inflammatory’ smears had been reported on 
at least two occasions within the preceding 12 
months prompting referral to the colposcopy 
clinic. In eight patients bacteria or fungi had 
been positively identified and treated, including 
Trichomonas vaginalis in two, Gardnerella in 
three and Monilia in three; cytomegalovirus and 
herpes simplex virus studies were negative in all 
13 patients. 

Twenty-five premenopausal and 32 
postmenopausal women were referred to the 
colposcopy clinic with cytology suggestive of 
invasive cells; all these patients were sub- 
sequently found to have either microinvasive or 
invasive disease. Twelve (48%) premenopausal 
and 4 (12:596) postmenopausal women had had 
‘negative’ cervical cytology within 5 years of 
their referral class IV or V smear. 

Endocervical cells were seen in 5896 of smears 
graded class I, II and III in premenopausal 
women and in 2296 of similarly classified 
postmenopausal smears. Of the 14 women using 


hormone replacement therapy, endocervical 
cells were seen in 11 (7996). 


Characteristics of the transformation zone 


The transformation zone was completely seen at 
colposcopy in only 50 (47%) postmenopausal 
women, although in those using hormone 
replacement therapy it was visible in its entirety 
in 61%. Thus, 53% of colposcopic examinations 
in postmenopausal women were unsatisfactory, 
although in all patients at least a proportion of 
the transformation zone could be seen with a 
Kogan endocervical speculum. Although it is a 
routine technique, in many postmenopausal 
women examination of the endocervical canal 
caused pain and troublesome bleeding which 
limited its use. The distribution of unsatisfactory 
colposcopic examinations due to incomplete vis- 
ibility of the transformation zone in pre- 
menopausal women was age related (x25 years 
14%; 26-35 years 20%; 36-45 years 39%), this 
trend was also apparent in oral contraceptive 
users. The transformation zone was completely 
visible in 72% of the women who used oral con- 
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traceptives, 84% of whom were aged under 35 
years. 


Other colposcopic appearances 


All premenopausal women with class IV and V 
smears had a colposcopic appearance of at least 
CIN 3 in those patients where the transforma- 
tion zone was completely seen, including nine 
who had features of coexistent WVI. Of the 32 
postmenopausal women with class IV and V 
smears (Table 3), 14 had satisfactorv colposcopic 
examinations but the observations were not con- 
sistent; there were eight CIN 3; one CIN plus 
WVI; two WVI, one microinvasion and two 
invasive foci in a background of CIN. 

Of the 19 premenopausal women with class II 
smears, seven had persistent 'inflammatory' 
cytology and their colposcopic findings were 
CIN 1 in two, CIN 2 in two, CIN 2 plus WVI in 
one and WVI only in two. All of these patients 
had negative bacteriological and virological 
studies. Colposcopic findings in the 13 
postmenopausal women with persistent 'inflam- 
matory' class II smears, given that the lesion was 
not completely visible in a high proportion, sug- 
gested CIN 2in five, CIN 3 in two, microinvasion 
in two and invasion in two. Eight of these 13 
women had proven coexistent monilial, tri- 
chomonal or gardnerella cervicitis end five also 
had severe atrophic vaginocervicitis. The other 
10 postmenopausal women with class II 'slightly 
atypical metaplastic cells, non-inflammatory' 


cytology all had colposcopic features of CIN, 
although again the squamocolumnar junction 
was not visible in a high proportion. 

Colposcopic WVI was seen in 12 (11%) 
postmenopausal women (coexisting with CIN in 
eight), and in 26 (22%) premenopausal women 
(coexisting with CIN in 14). Coexistent lower 
genital tract lesions were seen in 6 (5:196) pre- 
menopausal women (including two with VAIN/ 
WV] and four with multicentric condylomata) 
and in 12 (11%) postmenopausal women (all 
exhibiting VAIN or VIN). 


Subsequent histological findings (Table 4) 


The histological correlation with cytology in our 
group of premenopausal women was 88% over- 
all but only 66% for class II smears. Histological 
correlation with referral cytology in our group of 
postmenopausal women was 83% overall but 
showed a 43% false negative rate (P<0-01) in 
smears reported as class II. 

In the premenopausal group, four patients 
with colposcopic CIN 2 had CIN 3 histology, 
eight with colposcopic WVI had coexistent his- 
tological mild dysplasia and one had benign 
immature squamous metaplasia. In all other pre- 
menopausal women premalignant change was 
no greater than that suspected colposcopically, 
and in all cases microinvasive and invasive col- 
poscopic suspicion was histologically confirmed. 
In the premenopausal group 24 (2096) had cone 
biopsy, 18 because of unsatisfactory colposcopic 


Table 3. Postmenopausal patients referred to colposcopy clinic: a comparison of cytology and colposcopic findings 


Microinvasive 
Invasive 
Viral 
Viral + CIN 
Chronic inflammation/ 

atrophic 9 — 6 
Technically 

unsatisfactory — 

107 6 


| 
m mM O O OI m 


Cytology (Papanicolaou) 


III IV V 

1 L - 
(4) 6 (7) 0 (2) = 
(2) 10 (15) 8 (5) — 
(2) 1 (1) 1 (1) 0 (2) 
(2) 0 (1) 2 (0) 0 (4) 

TM 2 (0) "uw 
(0) 2 (0) 1 (4) = 
(3) = — = 
(14) (25) (12) (6) 

46 26 6 


Number in brackets denotes patients in whom colposcopic diagnosis was provisional because technically 


unsatisfactory. 
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Table 4. Postmenopausal women referred to colposcopy clinic. a comparison of cytological and definitive histologi- 





cal findings 
Cytology (Papanicolaou) 
Histology I II III IV V 
Normal (metaplasia or 
benign polyps) 6 6 — — — — 
CIN 1 8 — 3 4 0 — 
CIN 2 20 — 2 12 2 — 
CIN 3 40 — 2 25 13 — 
Microinvasive 8 — 2 2 2 2 
Invasive 9 — 2 1 2 4 
Viral 1 — 1 0 2 — 
Vira] + CIN 6 — 2 2 5 — 
Chronic inflammation/ 
atrophic 9 — 9 0 0 — 
107 6 23 46 26 6 





assessment and six because of suspected micro- 
invasion which was found histologically to be 
invasion in two. 

Of the 50 postmenopausal women in whom 
satisfactory colposcopic assessment was poss- 
ible, punch biopsy histology was of greater 
severity than expected colposcopically in five 
(Table 5), two had colposcopic CIN 3 but histo- 
logical microinvasion and three had colposcopic 
CIN 2 but histological CIN 3. In eight 
postmenopausal women, microinvasion sus- 
pected colposcopically (although strictly exam- 
ination was technically unsatisfactory in six) was 
confirmed histologically and in nine others col- 
poscopically suspected invasive disease was con- 
firmed histologically. 


Definitive management 


Cone biopsy was performed in 76 (71%) 
postmenopausal women. In 57 this was because 
of a technically unsatisfactory colposcopic 
assessment, including four patients whose 
cytological grading was significantly worse than 
the overt colposcopic impression. A further 
eight postmenopausal women had cone biopsy 
because of colposcopically suspected microinva- 
sion and 11 because of suspicious invasive cytol- 
ogy despite a normal satisfactory colposcopic 
assessment. Cone biopsy excision of CIN was 
incomplete in 12 (1696) postmenopausal 
women, 10 at the endocervical and two at 
the  ectocervical surgical margins. All 
postmenopausal patients with incomplete endo- 
cervical cone biopsy excision of CIN sub- 


sequently had hysterectomy; the two patients 
with residual ectocervical CIN were managed 
with laser ablation at a later date. Of the 120 
premenopausal patients 24 (20%) had cone 
biopsy as definitive management and in three of 
them surgical excision of CIN was incomplete, 
all at the endocervical margin. Seven out of the 
eight postmenopausal women with microinva- 
sion had a hysterectomy in the light of the cone 
biopsy histology. Punch or wedge biopsy was 
used to confirm those with a colposcopic diag- 
nosis of invasion; subsequent treatment consis- 
ted of radical hysterectomy plus radiotherapy or 
radiotherapy alone. 

Local ablation of CIN was used in 18 (17%) 
postmenopausal women compared with 73 
(61%) (P<0-01) premenopausal patients. This 
difference was primarily because of the number 
of technically unsatisfactory colposcopic assess- 
ments in postmenopausal women; other factors 
include the high proportion with cytological or 
colposcopic suspicions of microinvasive or invas- 
ive disease and the lower pain tolerance for out- 
patient local ablation in other patients. The size 
of the dysplastic lesion did not appear to influ- 
ence the decision to perform cone biopsy in our 
postmenopausal patients. Four postmenopausal 
women with CIN, suitable for local ablation had 
vaginal hysterectomy and repair to cure stress 
incontinence or symptomatic prolapse. 

In four of the 14 women using hormone 
replacement therapy the transformation zone 
was not entirely seen necessitating cone biopsy 
to confirm cytological suspicions of CIN. In the 
other 10 women there was complete correlation 
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between cytology, colposcopy and histology 
enabling effective local ablation of CIN. 

Our experience of outpatient endocervical 
curettage is limited but we found that a signifi- 
cant number of postmenopausal women have 
been unable to tolerate the procedure in order 
that sufficient material, especially stroma, is 
obtained for reliable histological comment. 


Discussion 


The colposcope was pioneered in the United 
States by Stafl et al. (1977), and though widely 
used in Europe it was until fairly recently 
rejected in Britain because, although a more 
direct biopsy specimen could be taken, the treat- 
ment—cone biopsy—was the same. The situ- 
ation changed when local ablative treatment 
began to be used in conjunction with the colpo- 
scope (Jordan et al. 1979). In Oxford it has long 
been our impression that such an approach to 
treatment is best reserved for premenopausal 
women where our local ablation rate in this 
study was 61% overall, and over 70% in women 
under 35 years. In postmenopausal women our 
local ablation rate was 1796 as dictated by the 
same colposcopic and treatment criteria. Our 
cone biopsy rate in postmenopausal women, 
excluding those using hormone replacement 
therapy, was 71% and we doubt that it could be 
significantly reduced. British experience and 
confidence in outpatient endocervical curettage 
and its difficult histology is limited (Coppleson 
1981); certainly only a minority of our 
postmenopausal patients are able to tolerate the 
procedure. 

While it is well recognized that cytology and 
colposcopy are complementary to the accuracy 
of diagnosis of CIN, there are specific problems 
encountered in the postmenopausal age group. 
In dry atrophic smears cytoplasm frequently 
becomes eosinophilic, and nuclear pyknosis and 
karyorrhexis can assume significant proportions; 
this appearance together with senile inflamma- 
tory changes can lead to substantial difficulty 
in recognizing cancer cells in atrophic 
postmenopausal cervical smears (Koss 1979). In 
addition, poor cellular exfoliation can lead to 
difficulties detecting mild dyskariosis which is 
compounded by possible inadequate sampling of 
the frequently small endocervical transforma- 
tion zone of the postmenopausal woman. Over- 
all 83% of the postmenopausal women referred 
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had colposcopic evidence, and subsequent histo- 
logical confirmation, of CIN or invasive disease. 

However, while our cytological false negative 
rate for postmenopausal class III, IV and V 
smears is acceptable (8-746), class II inflamma- 
tory smears carried an unacceptable 43% false 
negative rate. This finding causes concern and is 
largely accounted for by those postmenopausal 
women with persistent 'inflammatory' smears 
despite antibiotic or antifungal therapy. With 
the benefit of knowledge of the subsequent 
histology, all ‘inflammatory’ class II smears were 
reviewed; two postmenopausal smears were 
reclassified as class III with a viral component. 
Clearly these women are a hitherto unrecog- 
nized 'at risk' group warranting expert cytologi- 
cal and colposcopic assessment. 

Only four of the 32 (12-596) postmenopausal 
women in our study referred with class IV and V 
cytology had a cervical smear recorded within 5 
years preceding the abnormal smear which 
prompted colposcopic referral. This compares 
with 12 of 25 (48%) of the same group of pre- 
menopausal women. In recent years much atten- 
tion has focused on the increase in death rates 
from cervical cancer in women below 35 (Draper 
& Cook 1983). While intensive cervical screen- 
ing for 10 years has reduced the mortality rate by 
almost 50% in the 35—45 age group (Adelstein et 
al. 1981) in those over 50 years the rate has 
remained static (Husain 1984). Reports that 
only 1096 of those dying of cervical cancer have 
ever had a smear perhaps show the futility of a 
screening programme where the wrong age 
group has been most intensively surveyed 
(Spriggs & Bonnington 1976) and in the UK 
many would disagree with the advice of the 
Canadian Task Force (1982) to stop screening 
women over 60 years of age. 

Little has been written about the problems of 
colposcopy in postmenopausal women. Stafi & 
Mattingley (1973) reported that 12-896 of their 
colposcopic examinations were ‘unsatisfactory’. 
Chanen & Hollyock (1974) found that 40% of a 
selected group of patients attending their dys- 
plasia clinic showed an atypical transformation 
zone extending into the endocervical canal 
beyond colposcopic observation. In neither of 
these series was the age of the patients stated. 
Crompton (1976) found that reversion of the 
transformation zone into the endocervical canal 
had occurred in approximately 6096 of patients 
in the over 50 age group, but it is apparent that 
there is considerable variation in the degree to 
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which this reversion occurs and its effect on the 
colposcopic assessment of women with abnor- 
mal cytology has not been examined. Clinical, 
cytological and colposcopic ‘menopause’ do not 
necessarily coincide; occasionally a menstruat- 
ing patient has cytological and colposcopic 
appearances suggestive of a loss of oestrogen 
effect. Conversely, we have found that 10% of 
clinically postmenopausal women display 
cytological and colposcopic patterns reflecting a 
degree of hormonal activity. The transformation 
zone was completely seen in only 47% of our 
postmenopausal group but in 61% of the small 
group of 14 patients using hormone replacement 
therapy. It 1s possible that using topical or 
systemic oestrogens to aid exposure of the 
postmenopausal transformation zone could 
have diagnostic and therapeutic implications. 

Colposcopic identification of terminal vas- 
culature in postmenopausal women is difficult 
and to confuse the picture further, the thin 
squamous epithelium is subject to trauma and 
frequently displays petechial haemorrhages or a 
background of vaginocervicitis which can make 
identification of specific epithelia less easy (Cop- 
pleson et al. 1978). We have noticed that a high 
proportion of atypical epithelia, especially 
microinvasion, in postmenopausal women take 
a significantly longer time to demonstrate after 
the application of 3% acetic acid than in pre- 
menopausal women. Preliminary saline and 
green filter techniques, however, demonstrated 
atypical, and especially microinvasive, vascula- 
ture in all such cases and in our opimion is a most 
important step not to be discarded 

Not specifying age groups, Stafl & Mattingley 
(1973) found their correlation between colpo- 
scopy and biopsy to be 85% accurate; in the 
remainder the histology was less advanced than 
expected in 12% and more advanced in 3%. Our 
correlation with respect to directed punch 
biopsy in postmenopausal women is 84% 
accurate in those where the transformation zone 
was completely seen; in the remainder histology 
was less advanced than expected in 6% (three 
patients had colposcopic CIN 3 but histological 
CIN 2) and more advanced— false negative’—in 
10% (two had colposcopic CIN 3 buz histological 
and three others had colposcopic CIN 2 but his- 
tological CIN 3). In no postmenopausal patient 
did the results of endocervical curettage alter the 
colposcopist's plan of management. Despite the 
reassuringly high correlation between colpo- 
scopy and subsequent histological diagnosis one 


can question, given our local ablative rate of 
17%, whether colposcopic assessment of the 
postmenopausal woman is worthwhile, but we 
regard colposcopy as being most important for 
the following reasons. Nine out of 23 
postmenopausal women referred with persistent 
inflammatory dyskariosis were found to have 
CIN and four had colposcopic appearances sug- 
gestive of either microinvasion or invasion; col- 
poscopy revealed probable microinvasion or 
invasive disease in 17 postmenopausal women, 
seven of whom had class II or III cytology; the 
low incidence of residual ectocervical CIN fol- 
lowing cone biopsy reflects the tailored excision 
facilitated by preoperative colposcopy. 

Given the difficulties with cytological inter- 
pretation of the postmenopausal smear our 
study indicates that there is every need for 
expert colposcopic assessment of women with 
repeatedly doubtful or inflammatory cervical 
smears. The importance of such smears in 
postmenopausal women should be brought to 
the attention of general practitioners as well as 
practising gynaecologists. 
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Follicle growth patterns and endocrinological 
abnormalities in infertile women with minor degrees of 


endometriosis 


ERIC J. THOMAS, ELIZABETH A. LENTON, IAN D. COOKE 


Summary. Eighteen patients whose only demonstrable cause of infer- 
tility was a minor degree of endometriosis and whose partners were 
normal, were investigated prospectively for one menstrual cycle using 
ultrasonography and endocrine profiles. Twelve cycles appeared to be 
normal. A luteinized unruptured follicle (LUF) occurred in two cycles 
and one patient had a follicular cyst. In a further two patients there was 
inadequate or abnormal folliculogenesis whilst in the last patient the 
follicle ruptured prematurely. This study describes the variety of endo- 
crinological abnormalities found in women with mild endometriosis, 
and concludes that, in this series at least, there is a low frequency of 


LUF. 


By combining basal body temperature charts, 
luteal phase plasma progesterone  con- 
centrations and endometrial biopsy, disorders of 
ovulation (Soules et al. 1976; Dmowski et al. 
1976) and abnormalities of the luteal phase 
(Grant 1966; Hargrove & Abraham 1980) have 
been described in infertile patients with endo- 
metriosis. More recent studies (Radwanska & 
Dmowski 1981, Pittaway et al. 1983) have failed 
to confirm any increase in luteal phase defects in 
these patients when compared with fertile 
controls. 

In infertile patients with endometriosis, 
Brosens et al. (1978) showed a delayed plasma 
progesterone rise and a delayed fall 1n follicle 
stimulating hormone (Koninckx et al. 1981) fol- 
lowing the gonadotrophin peak. It was sug- 
gested that these abnormalities were part of the 
luteinized unruptured follicle (LUF) syndrome 
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which was said to be present in 79% of patients 
with minor degrees of endometriosis (Brosens et 
al. 1978). This high frequency has been con- 
firmed using laparoscopy (Lesorgen et al. 1984) 
and ultrasonography (Liukonnen et al. 1984). 
These findings are not supported ın comparable 
studies and there 1s some criticism of the diag- 
nostic methods (Vanrell et al. 1982; Dmowski et 
al 1980). Other investigators have also failed to 
find an increased frequency of LUF in endo- 
metriosis generally (Dhont et al. 1984) and in 
mild disease in particular (Donnez & Thomas 
1982). 

This study was instigated 1n order to describe 
the follicular development and hormonal pro- 
files in infertile patients with minor degrees of 
endometriosis during one complete menstrual 


cycle. 


Patients and methods 


Twenty patients were recruited to the study. In 
all patients the menstrual cycle was regular and 
other endocrinological abnormalities such as 
hyperprolactinaemia and thyroid disorders had 
been excluded. The partner’s semen analysis 
was normal (Belsey et al. 1980). Endometriosis 
was diagnosed visually at laparoscopy by one 


observer (E.J.T.) and verified by another 
gynaecologist. Tubal patency was verified by dye 
instillation. The endometriosis was classified 
using the revised criteria published by the 
American Fertility Society (1985). Only patients 
with minimal or mild endometriosis were 
included and any patient with adhesions that 
significantly affected tubal patency or ovarian 
mobility was excluded. 

In the cycle following laparoscopy the patients 
were scanned daily from about Day 7 until 3 days 
after follicular rupture or until there was a clear 
follicular or luteal cyst. Plasma was collected 
daily for estimation of luteinizing hormone 
(LH), follicle stimulating hormone (FSH) and 
oestradiol concentrations over the period when 
scanning was being performed. Two millilitres of 
saliva were collected daily by the patient for the 
assay of the progesterone concentrations from 
about Day 9 until the next menstruation. 


Ultrasonography 


This was performed using the full bladder tech- 
nique (Kratochwil et al. 1972) with a Sonoline 
3000 sector scanner with 3 MHz output (Sie- 
mens, Erlangen). Both ovaries were examined 
daily and any developing follicles identified. 
Each follicle was measured in two planes and the 
measurement was repeated three times. Follicu- 
lar volume was calculated from the average 
diameter (E. A. Lenton, E. J. Thomas and R. 
Harper, in preparation). Rupture was diagnosed 
by a marked decrease in follicular volume associ- 
ated with the presence of fluid in the pouch of 
Douglas. LUF was diagnosed by a maintenance 
of follicular volume combined with the sub- 
sequent loss of follicle wall demarcation and the 
appearance of intra-follicular echoes (Coulam et 
al. 1982). 


Plasma assays 


The plasma concentrations of LH and oestradiol 
were determined by conventional radioimmuno- 
assays. For LH, the reagents (!5I-LH and anti- 
body F87) were obtained from the Department 
of Biochemical Endocrinology, Chelsea Hos- 
pital, London and plasma concentrations were 
expressed as U/l of the First International Refer- 
ence Preparation of LH (68/40). The LH assay 
coefficients of variation for the LH assay were 
13-4, 9-3 and 7-2% for the high, medium and low 
quality controls respectively (n — 40). 
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Oestradiol was measured in a direct radio- 
immunoassay using commercially available 
reagents (Steranti ER-155). Coefficients of vari- 
ation were 8-2 and 10-196 for the high and low 
controls respectively (n — 30). 


Salivary asssays 


Progesterone concentrations were determined 
by a direct radioimmunoassay. The assay is 
similar to the method reported by Chearskul et 
al. (1982) but uses slightly different reagents 
(Steranti ER-255) and only 150 wl saliva. Inter- 
assay coefficients of variation were 15% and 
25% for the 600 and 200 pmol/l quality controls 
respectively (n — 38). Follicular phase pro- 
gesterone concentrations are normally below 
the sensitivity of the assay (11 pmol/l) although 
occasional samples showed concentrations vary- 
ing between 100 and 200 pmol/l. Salivary pro- 
gesterone concentrations have been shown to 
correlate well with plasma progesterone pat- 
terns 1n normal and conception cycles (Zorn et 
al. 1984) and luteal phase levels obtained were 
approximately 1% of equivalent plasma 
concentrations. 


Data analysis 


Each cycle was assessed individually. The date of 
maximum LH concentrations was assigned as 
Day 0 (LH —0). Cycles were described as 
normal if the following criteria were satisfied: (i) 
follicular rupture occurred within 48 h following 
Day LH -0; (ii) a mid-cycle gonadotrophin 
peak; (iii) follicular phase length between 9 and 
20 days inclusive (95% confidence limits; Lenton 
et al. 1984a); (1v) luteal phase length between 12 
and 17 days inclusive (95% confidence limits; 
Lenton et al. 19845); (v) plasma oestradiol levels 
2400 pmol/l on Day LH —1; (vi) salivary pro- 
gesterone concentrations 2300 pmol/l on 3 days 
out of 5 between LH +3 and LH +7. This 
requirement was decided following analysis of 
our own unpublished data of the salivary pro- 
gesterone levels in conceptions cycles. 


Results 


Using the American Fertility Society Classifica- 
tion (American Fertility Society 1985) the range 
of scores of the endometriosis was 1-7 (median 
— 2). After the endocrine and ultrasound assess- 
ment 12 of the 20 study cycles were found to be 
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completely normal. The data from these 12 
cycles are shown in Fig. 1. 

In two patients data collection was incomplete 
because scanning was stopped aiter 10 con- 
secutive days during which no follicle had been 
found. Saliva collection was continued and 
normal progesterone concentrations were even- 
tually observed suggesting that the two patients 
ovulated some time after scanning had stopped. 
Consequently these data are incomplete and the 
cycles have been excluded from further analysis. 
In 6 out of 18 study cycles specific abnormalities 
of follicular growth were observed. These 
abnormalities are shown in Table 1 and are 
described individually below. 


Luteinized unruptured follicle 


This abnormality was seen in two cycles and in 
both patients although the cycles were endo- 
crinologically normal, follicular rupture was not 
observed. In one cycle the follicle persisted after 
the LH peak but showed no significant increase 
insize. By Day LH +3 there was loss of follicular 
wall demarcation and the appearance of intra- 
follicular echoes (Fig. 2). In the other cycle (Fig. 
3) there was a rapid increase in follicular volume 
following the LH peak and the follicle remained 
as a clear distinct entity until Day LH +6. Initi- 
ally ıt was considered that the rapid increase in 
volume was more consistent with a follicular cyst 
rather than a LUF but a recent study has 
described these particular growth patterns as 
LUF (Hamilton et al. 1985). 


Follicular cyst 


This occurred in one cycle and showed continu- 
ation of cystic growth of the follicle for 4 days 
after the LH peak. This follicle did not demon- 
strate loss of follicle wall demarcation or the 
appearance of intra-follicular echoes and the 
luteal progesterone secretion was grossly inade- 
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Fig. 1. Geometric mean and 6896 confidence limits of 
luteinizing hormone (LH), follicle stimulating hor- 
mone (FSH), oestradiol (E,) and salivary pro- 
gesterone (P) concentrations and follicular volume 
(FV) in the 12 normal cycles. 


quate. LUF has been described as absence of 
follicular rupture in an endocrinologically 
normal cycle (Marik & Hulka 1978; Dmowski et 


Table 1. Description of normal and abnormal cycles with regard to absence or presence of the LH surge and 


follicular rupture and to the normality of the luteal phase 








Cycle characteristics — No. of subjects LH surge Follicular rupture Luteal phase 
Normal 12 Present Yes Normal 
Luteinized unruptured follicle 2 Present No Normal 
Follicular cyst 1 Present No Abnormal 
No follicle demonstrated 2 Present No Abnormal 
Premature follicular rupture 1 Present Premature Normal 
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Fig. 2. Individual hormone concentrations and follicle 
volumes in the first LUF cycle compared with the 
geometric mean and 68% confidence limits (shaded) 
of the 12 normal cycles shown in Fig 1 


al. 1980; Brosens et al. 1978). This cycle was not 
endocrinologically normal and therefore was 
classed as a follicular cyst rather than a LUF. 
Figure 4 shows the cycle. 


Premature follicular rupture 


This occurred ın one cycle. In a follicular phase 
of 17 days length rupture was noted between 
Day LH —1 and Day LH 0. Rupture was verified 
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Fig. 3. Individual hormone concentrations and follicle 
volumes in the second LUF cycle compared with the 
geometric mean and 68% confidence limits (shaded) 
of the 12 normal cycles shown in Fig 1. 


by the presence of fluid in the pouch of Douglas. 
The cycle was endocrinologically normal. 


No follicle demonstrated 


In two cycles no follicle could be demonstrated 
by ultrasound despite normal gonadotrophin 
surges and pre-ovulatory levels of oestradiol 
during the period of scanning. The cycles lasted 
17 and 26 days respectively and were charac- 
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terized by severely inadequate luteal phases. 
The latter lasted 8 and 15 days respectively and 
no salivary progesterone level above 300 pmol/l 
was demonstrated in either. These patients were 
considered to have gross defects in fol- 
liculogenesis leading to clear defects of luteal 
phase function. 


Discussion 

This study combines both ultrasonic and 
synchronous endocrinological data in the assess- 
ment of menstrual cycle abnormalities in infer- 
tile patients with minor degrees of 
endometriosis. The combination of rigid selec- 
tion criteria and detailed investigations has 
meant that the number of patients who can be 
studied is inevitably small. However, as great 
care was taken to ensure that no other diagnosa- 
ble cause of infertility was present in either part- 
ner, except minor degrees of endometriosis, it 1s 
reasonable to draw firm conclusions from the 
frequency of menstrual cycle abnormalities in 
this group. 

To diagnose LUF ultrasonically, observation 
of the absence of a major change in the follicle 1s 
required. The main potential source of error is to 
fail to appreciate that rupture has occurred and 
to ascribe the post-ovulatory appearance of the 
follicle to evidence of in-situ luteinization. This 
will lead to an excess of false positive diagnoses 
and this 1s verified by the absence of false nega- 
tive diagnoses in the study by Liukonnen et al. 
(1984) when the ultrasound diagnosis was 
checked laparoscopically. In our study retro- 
spective analysis of the serum gonadotrophin 
and steroid levels allowed a check on the inde- 
pendently identified time of ovulation. In this 
way the accuracy of the ultrasound observations 
are verified and, used in combination with serum 
endocrinological data, provide a more precise 
diagnostic method for detecting LUF and other 
abnormalities of the menstrual cycle. 

In three cycles follicular rupture was absent 
but only two of these cycles conformed to our 
critena for LUF. Koninckx & Brosens (1982) 
proposed that failure of follicular rupture caused 
low progesterone concentrations 1n peritoneal 
fluid in the luteal phase and allowed the implan- 
tation of refluxed endometrium and hence endo- 
metriosis. In the present series only 3 out of 18 
cycles demonstrated failure of follicular rupture 
giving a frequency in our patients with endo- 
metriosis of 1725. The low frequency in a pro- 


spectively selected group of patients is at 
variance with the higher frequencies reported 
earlier and questions the validity of a causal role 
for LUF in endometriosis. 

No follicle at all was found in2 of the 18 cycles. 
There was evidence of ovarian activity since 
the follicular phase oestradiol levels and 
gonadotrophin surges were normal. Possible 
explanations are that the developing follicle was 
missed during daily ultrasonography or that a 
number of small follicles were present whose 
diameters were below the detection threshold of 
the equipment (7 mm) and that these together 
were contributing to the oestradiol levels. How- 
ever, none of the follicles was able to transform 
into an adequate corpus luteum following the 
LH surge since the luteal phases were grossly 
abnormal. Great care had been taken to display 
the ovarian shadows ın every patient and, as 
there was no anatomical distortion, it is unlikely 
that a significant follicle would bave been missed 
on several successive days. From the criteria 
defined by Soules et al. (1976) and Dmowski et 
al. (1976) these cycles would have been desig- 
nated as anovulatory. The frequency of this 
menstrual cycle abnormality in our patients is 
11% comparable to the frequencies of 17% and 
10-576 reported in these two studies 
respectively. 

Premature follicular rupture is a phenomenon 
we have observed in patients with unexplained 
infertility. This follicle’ruptured early in the LH 
surge. The cycle may have been infertile either 
because the ovum is too immature for successful 
fertilization or because ıt is retained within the 
deflated follicle. The latter phenomenon has 
been reported in follicles which have spon- 
taneously ruptured prior to attempts at oocyte 
recovery for in-vitro fertilization. 

Overall, one third of the patients showed 
defects in follicle growth or rupture which would 
have been likely to render the cycle infertile. 
Whilst this demonstrates a relation between 
endometriosis and defects of folliculogenesis it 
does not establish a causallink. Recent studies in 
in-vitro fertilization have shown lower oocyte 
fertilization rates in patients with endometriosis 
(Wardle et al. 1985; O'Shea et al. 1985) and the 
authors suggested that as yet undefined func- 
tional defects in the oocyte may be causal in 
infertility associated with endometriosis. The 
fact that all our diagnosed abnormalities were 
associated with the developing or developed fol- 
licle would tend to confirm these findings. What 
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Fig. 4. Individual hormone concentrations and follicle 
volumes in the follicular cyst cycle compared with the 
geometnc mean and 68% confidence limits (shaded) 
of the twelve normal cycles shown in Fig. 1. 


remains unanswered is whether the endo- 
metriosis causes an environment which precipi- 
tates poor oocyte function or whether it is the 
latter and its consequences on folliculogenesis 
and rupture which 1s causal in endometriosis. 
Twelve cycles were normal and the infertility 
associated with the finding of endometriosis is 
therefore unlikely to have been mediated 
through endocrinological defects. Other mecha- 
nisms such as autoimmune phenomena, peri- 
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toneal macrophages or prostaglandins could 
cause the infertility associated with endo- 
metriosis 1n these patients. Overall the mixture 
of cycle abnormalities in the whole group com- 
pares with types of abnormalities diagnosed in 
patients with unexplained infertility investigated 
in the same manner in this Department (Lenton 
1983) and so an alternative explanation is that 
these patients have unexplained infertility in 
which the finding of endometriosis is incidental. 
Further work is required to resolve this 
question. 

In conclusion we have described defects in 
follicle growth in endometriosis and have shown 
a comparatively low frequency of absent follicu- 
lar rupture in infertile patients with this 
condition 
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Endometriosis: its association with retrograde 
menstruation, dysmenorrhoea and tubal pathology 


D. T. Y. LIU, A. HITCHCOCK 


Summary. Seventy-five women admitted for sterilization were 
laparoscoped during menstruation. Retrograde spillage of menstrual 
blood was observed in 76%. The occurrence of dysmenorrhoea was not 
associated with spillage of menstrual blood, observed endometriosis or 
tubal pathology. Mild or stage I endometriosis was detected in 43% of 
all the women but in only 54% of those who had retrograde spill. 
Retrograde spill was seen in 97% of those with endometriosis. A 
significant association (P<0-001) was found between endometriosis and 
tubal damage not due to endometriosis. The implication of these find- 


ings are discussed. 


Many theories have been advanced both for the 
presence of endometriosis and for its associated 
complications (Jackson 1928; Curtis 1932; 
Sampson 1940; McDonald 1943; Ridley 1968; 
Ranney 1975; Dmowski et al. 1981; Stillman & 
Miller 1984). The contribution of retrograde 
menstruation is still uncertain. Furthermore, 
which particular aspect of endometriosis con- 
tributes to dysmenorrhoea or subfertility is still 
controversial. Tubal distortion, hormonal 
imbalance, increased peritoneal macrophage 
phagocytosis or sperm and prostanoid meta- 
bolites causing disturbed tubal motility or 
luteolysis have all been suggested as being 
responsible for subfertility (Soules et al. 1976; 
Koninckx et al. 1980; Sensky & Liu 1980; Mus- 
cato et al. 1982; Halme et al. 1982; Cheesman et 
al. 1983; Drake et al. 1983). Retrograde spillage 
of menstrual blood into the peritoneal cavity 
with implantation of endometrial fragments may 
cause endometriosis. It is not clear how often 
retrograde menstruation occurs and what pro- 
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portion of these women experience dysmenor- 
rhoea or develop endometriosis. 


Patients and methods 


The study included 75 patients who were admit- 
ted for laparoscopic sterilization during 
menstruation; they all gave informed consent. 
The social status of these patients was biased 
towards the semi-skilled workers. Distribution 
of parity and age is shown in Table 1. 

Before laparoscopy, all the women were 
asked about menstrual loss, premenstrual symp- 
toms and whether dysmenorrhoea was experi- 
enced. Retrograde menstruation observed 
through the laparoscope ranged from a heavy 
coating of the pelvic organs with dark menstrual 
blood to blood staining of the peritoneal fluid in 
the pouch of Douglas. Contamination by fresh 
blood as a consequence of laparoscopy was dis- 
tinguished from retrograde flow by the brighter 
colour of the former. Menstruation is a particu- 
larly useful time to search for active endo- 
metriosis because less obvious lesions stand out 
as dark brown patches or small clusters of bleed- 
ing points associated with localized increase in 
vascularity and local distortion of the per- 
itoneum. In this study, all endometriosis was 
early/mild stage I disease (American Fertility 
Society 1985). 

Tubal distortion, 


thickening, peritubular 
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Table 1. Parity and specified age groups of patients with and without observed retrograde menstruation 





Retrograde menstruation 





No retrograde menstruation 


Variable (n — 57) (n = 18) 
Age (years) 
26-30 16 (2896) 3 (1796) 
31-35 21 (3796) 4 (2296) 
36-48 20 (35%) 11 (61%) 
Parity 
0 4 (7%) 0 (0%) 
1 9 (16%) 5 (28%) 
2 29 (5196) 7 (3996) 
3 8 (1496) 5 (28%) 
24 7 (1296) 1 (596) 





Table 2. Distribution of patients with defined gynaecological symptoms and laparoscopic findings among those with 


and without observed retrograde menstruation 





Retrograde menstruation 


No retrograde menstruation 


Symptoms and findings (n = 57) (n = 18) 
Asymptomatic 15 (2696) 2 (1196) 
Dysmenorrhoea 29 (5196) 12 (6796) 
Menorrhagia 10 (1796) 5 (2896) 
Premenstrual tension 33 (5896) 12 (6796) 
Tubal damage 28 (49%) 1 (596) 
Endometriosis 31 (5496) 1 (596) 
Other pathology 4 (796) 0 (096) 
No pathology 24 (4296) 16 (9096) 


adhesions and fimbrial clubbing were considered 
evidence of tubal damage. The absence of severe 
endometriotic disease in the study suggested 
that macroscopic tubal changes were not the 
direct consequence of endometriosis. 


Results 


The patients were grouped into those with and 
without retrograde menstruation and were 
further subdivided for comparison by parity, 
age, gynaecological symptoms and laparoscopic 
findings (Tables 1 and 2). Of the 75 patients 84% 
were <16 years of age at the menarche. Using X? 
analysis, it was found that there was no signifi- 
cant difference between those witi and those 
without retrograde menstruation for age or 
parity. 

Retrograde spill was observed in 57 (76%) of 
the 75 patients. There was no signi-icant differ- 
ence in the occurrence of menorrhagia, dys- 
menorrhoea and premenstrual tension between 
patients with and those without retrograde men- 
struation (Table 2). 


Early endometriosis was detected in 31 (54%) 
patients with retrograde menstruation, but 9796 
ofthose with endometriosis had retrograde men- 
struation. Tubal damage was found in 26 out of 
the 31 (8496) patients with endometriosis. Using 
x! analysis, the association was found to be 
statistically significant (P<0-001). 

In this study, neither the presence of tubal 
damage nor endometriosis influenced the preva- 
lence of dysmenorrhoea which was reported by 
17 out of 31 (5596) patients with endometriosis 
and spill, and in 17 out of 28 (61%) patients with 
tubal damage. 


Discussion 

The comparatively high prevalence of unex- 
pected endometriosis (43%, 32/75 patients) in 
this group of women requesting sterilization can 
be explained in part by the fact that early endo- 
metriosis may be detected more readily during 
menstruation. It is also possible that early endo- 
metriosis is more common than is usually sus- 
pected. What we cannot determine is whether 


endometriosis was present before, or occurred 
after, these women had had their children. What 
is obvious, however, is that mild endometriosis is 
common in parous women. The probable benefi- 
cial effects of pregnancy may thus be limited to 
existing disease. Women remain at risk of endo- 
metriosis as long as menstruation is occurring. 

The frequency of retrograde spill of menstrual 
blood into the pelvic cavity was found to be even 
higher (76%) than the 50% reported by Goodall 
(1944) who performed laparotomy during 
menstruation. 

There was no indication that spillage was con- 
fined to any particular age group or affected by 
parity (Table 1). Retrograde spill may be a com- 
mon occurrence in all menstruating women but 
may not occur with every cycle Although retro- 
grade menstruation and implantation of shed 
endometrial cells remains a recognized and plau- 
sible hypothesis for the aetiology of endo- 
metriosis (Sampson 1940; Ridley 1968), only 
half our patients were shown to have developed 
the condition. Furthermore, neither the pres- 
ence of early endometriosis nor spillage of 
menstrual blood into the peritoneal cavity con- 
tributed to the occurrence of dysmenorrhoea 

Meyer (1919) first proposed pelvic infection as 
an important pre-requisite for the implantation 
of endometrial cells and the development of 
endometriosis This contention finds support in 
our current study which demonstrated a signifi- 
cant association between tubal damage and the 
presence of endometriosis. 

Subfertility associated with the detection of 
mild endometriosis is a puzzling situation con- 
fronting both patients and practitioners alike 
Our results suggest that in these patients, tubal 
damage as a consequence of past, chronic or 
subclinical infection may play an important role 
The presence of infection and pelvic pathology 
(Sampson 1927) can also account for the 
increased peritoneal fluid, containing mac- 
rophages and prostanoid derivatives, that is 
currently advanced as causes of subfertility asso- 
ciated with endometriosis (Halme et a/ 1982, 
Drake et al. 1983). 

No doubt, endometriosis per se can give rise to 
an inflammatory response, an explanation 
favoured by Drake et al (1983) The close 
association between retrograde spill, tubal 
damage and endometriosis demonstrated in this 
study encourages further consideration of 
Meyer's original contention (Meyer 1919). 
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Follicular fluid «,-antitrypsin—correlation with 
fertilizing capacity of oocytes 


D. IMOEDEMHE, R. W. SHAW 


Summary. Follicular fluid and serum concentrations of «-antitrypsin 
(c;-AT) were determined by radial immunodiffusion in 72 samples 
obtained from 33 infertile women undergoing in-vitro fertilization and 
embryo transfer. A statistically significantly lower concentration of 
«,-AT was found in follicular fluids from which mature oocytes were 
recovered (mean 1:52, SE 0-06 g/l) than in those yielding immature 
oocytes (mean 2-96, SE 0-22 g/l). There was also a significantly higher 
rate of fertilization (8596) for oocytes from follicular fluids with o4-AT 
concentrations of «2-0 g/l than for those obtained when the «,-AT 
concentration was 2-0 g/l (only 25%). The mean follicular fluid «,-AT 
concentration (1-52, SE 0-06 g/l) of follicles yielding mature oocytes was 
significantly lower than the relevant mean serum concentration (3-17, 
SE 0-10 g/l). There was, however, no significant difference between 
follicular and serum concentration of «,-AT in the group yielding imma- 
ture oocytes or in the serum concentrations between the different 
oocyte maturity groups. The measurement of follicular «,-AT may be a 
useful adjunct in predicting which oocytes are mature and likely to be 


fertilized. 


Evidence in the literature suggests that certain 
biochemical changes occur in the genital tract 
secretions and tissues at different times of the 
menstrual cycle and early gestation. These 
include the accumulation of proteins and in par- 
ticular proteases and antiproteases (Schumacher 
& Pearl 1968; Schumacher et al. 1977; Dabich & 
Sommerville-Owens 1978; Tauber 1979). The 
significance of these changes remains unclear. It 
is probable that a fine balance between protease 
and antiprotease activity in the genital tract fluid 
and tissue respectively at different times of the 
cycle ensures the optimum environment for 


Academic Department of Obstetrics & Gynaecology, 


Royal Free Hospital School of Medicine, Pond Street, 
London NW3 2QG 

D. IMOEDEMHE Research Fellow 

R. W. SHAW Professor of Obstetrics and 
Gynaecology 


Correspondence: Professor R. W Shaw. 


sperm capacitation, oocyte fertilization and suc- 
cessful implantation of the embryo (Dabich & 
Andary 1974; Denker 1977). 

Alpha;-antitrypsin («,-AT) is the major anti- 
protease in human serum, accounting for up to 
90% of serum antiprotease activity (Jacobson 
1955). Schumacher & Pearl (1968) and 
Schumacher et al. (1977) reported that cervical 
mucus «,-AT concentration was lowest at mid- 
cycle when serum oestrogens are at peak levels. 
Bagdasarian et al. (1981) demonstrated that 
ovarian stromal cells contain «,-protease 
inhibitor, the major serum protease inhibitor, 
and they suggested the possibility of synthesis of 
this antiprotease by these cells. Although they 
were unable to explain the possible function of 
this antiprotease at the ovarian level, they sug- 
gested that it might have a part to play in the 
‘proteolytic’ event of ovulation. 

To date there are no published data relating 
the presence and concentrations of «,-AT in fol- 
licular fluid to the quantity, maturity and ability 
to be fertilized of oocytes recovered. 
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We therefore set out to analyse retrospec- 
tively the concentration of o;-AT in follicular 
fluid and serum obtained from patients under- 
going in-vitro fertilization and to compare the 
values obtained with the morphological classi- 
fication of the oocyte maturity and insemination 
outcome with regard to subsequent fertilization 
and cleavage. 


Patients and methods 


Thirty-three couples undergoing in-vitro fertil- 
ization and embryo transfer for prolonged 
infertility were studied. The cause of infertility 
included tubal pathology (25), unexplained 
infertility (7) and male infertility (2). Tubal path- 
ology and male infertility coexisted in one of 
these couples. The mean age of the women was 
33-1 (SD 3-4 range 27-39) years. All except one 
of the men had produced satisfactory semen 
samples: sperm density >25 x 10°%ml; >50% 
progressive motility and less than 30% abnormal 
forms, one man had oligospermia and a high 
percentage of abnormal forms (sperm density 
«3-0 x 109/ml, 70% abnormal). 


Ovarian stimulation and follicular monitoring 


Ovarian stimulation for multiple follicular 
growth was induced with either clomiphene 
citrate (Clomid; Merrell-Dow Pharmaceuticals 
Ltd., UK) or human menopausal gonadotrophin 
(Pergonal; Serono Laboratories Ltd., UK) 
alone or a combination of the two. The regimen 
utilized in any individual was based on previous 
knowledge of that patient's responsiveness. Fol- 
licular growth was monitored with ultrasound 
alone. An ovulatory dose of human chorionic 
gonadotrophin (Profasi; Serono Laboratories 
Ltd., UK) was administered intramuscularly 
when the average follicular diameter was 
>17mm. Oocyte recovery was carried out by 
laparoscopy 32-34 h later using a double lumen 
aspiration needle (Kovacs et al. 1984). 

Immediately before oocyte recovery 10 ml of 
venous blood was obtained from the antecubital 
vein and allowed to clot. The serum was sep- 
arated and stored at —20°C. All follicular fluid 
samples were spun to rid them of cellular 
material when the oocyte had been recovered 
and stored at —20°C. Blood stained samples 
were excluded from the analysis. 

Oocyte maturity was assessed immediately 
after recovery and scored as mature, borderline 


mature or immature based on the quantity, 
degree of dispersal and mucification of the 
cumulus mass and the general appearance of the 
oocyte including the observation of the first 
polar body (Mohr & Trounson 1984). 


Semen preparation and oocyte insemination 


The technique for semen preparation has been 
described previously (Edwards 1981; Edwards et 
al. 1981; Mahadevan & Baker 1984) and used 
modified Tyrode 6 medium with 50% human 
serum Between 50000 and 100000 sper- 
matozoa were used for each oocyte insemina- 
tion. This was done in a droplet of medium 
under sterile paraffin at 37°C in an atmosphere 
of 5% O, 5% CO, and 90% N;. Insemination 
was performed between 4 and 5-5 h after oocyte 
recovery, but immature oocytes were insemi- 
nated after longer incubation (7-12h) after 
recovery. Fertilization was confirmed by the 
presence of two pronuclei 16-20 h after insem- 
ination and subsequent cleavage of the embryo. 


Assay of «- AT 


Follicular fluid and serum o;-AT were measured 
by single radial immunodiffusion (Mancini et al. 
1965) using Nor-Partigens plate OUC103 
(Hoechst Pharmaceuticals Ltd., UK). This con- 
tained manospecific rabbit and sheep antiserum 
to a,-AT in agarose gel. Human plasma protein 
standard was also obtained from the same 
source. 

A 5-yl sample of follicular fluid or serum was 
introduced individually into the wells with a 
Hamilton microlitre syringe. Dilutions of con- 
trol plasma 1:1 (undiluted) 1:2 and 1:4 were also 
introduced into three wells respectively. The lids 
were replaced and the plates were allowed to 
stand at room temperature until read at 48 h to 
ensure that diffusion endpoint had been 
attained. The resulting ring precipitate diam- 
eters were measured using the Nor-Partigens 
measuring template. A reference curve was con- 
structed by plotting the square of the diameters 
(D?) of the control plasma precipitate ring 
against the known concentrations. The resulting 
curve intersected the ordinate between 8-5 and 
13-5 mm? as required. This reference curve was 
then used to calculate the concentration of fol- 
licular and serum o;-AT from the precipitate 
ring diameters observed for each sample. All 
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Table 1. Follicular fluid and serum alpha,-antitrypsin (a;-AT) concentrations in relation to oocyte maturity 





o5-AT levels (g/l) Statistical analysis 





Oocyte maturity group n Follicular fluid Serum (P) 
Immature 8 2-96 (0-22) 3-00 (0-20) NS 
Borderline mature 9 2-26 (0-17) 3-05 (0-13) 0-05>P>0-02 
Mature 47 1-52 (0-06) 3-17 (0-10) P<0-001 
Results are means (SE). 


samples in the study were analysed in the same 
assay run. 


Statistical analysis 


Statistical analysis used Student's t-test for the 
comparison of means and the x? test. 


Results 


Sixty-four of the available oocytes were scored 
for maturity: mature (47), borderline maturity 
(9) and immature (8). Eight oocytes had not 
been scored for maturity. 


Follicular and serum «,-AT 


A comparison of the mean follicular fluid and 
serum a,-AT concentrations in the three matu- 
rity groups is shown in Table 1. There was a 
significant difference between serum and follicu- 
lar fluid o4-AT levels in the group that yielded 
oocytes of borderline maturity (0.05 > P» 
0-22) and this difference reached a higher degree 


Table 2. Follicular alpha,-antitrypsin (a«,AT) and 
insemination outcome 1n eight oocytes not scored for 
maturity 








Patient Follicular fluid Insemination 
source a-AT (g/l) outcome 

A 2-00 Fertilized 

A 1:80 Fertilized 

A 2-25 Not fertilized 
A 0-85 Fertilized 

A 1:20 Fertilized 

B 0-75 Fertilized 

B 1:40 Fertilized 

C 2-00 Not fertilized 





of significance in the mature group (P<0-001). 
There was, however, no significant difference 
between the serum and follicular fluid o;-AT 
levels in the immature follicle group. There were 
no significant differences in the mean serum 
o;- AT concentration between the three matunty 
groups but follicular fluid a,-AT concentrations 
were significantly higher in the immature group 
compared with the mature group (P<0-001) and 
also compared with the borderline maturity 
group (0-027 P>0-01). 


Follicular «;-AT and oocyte fertilization 


Only 70 oocytes were analysed as two oocytes 
which were scored as mature and with follicular 
c;- AT levels of 1-5 and 1-8 g/l were not fertilized, 
and non-fertilization was considered to be due to 
an unsatisfactory semen quality (sperm density 
«3 x 10°/ml and > 70% abnormal forms). Eight 
of the 70 analysed oocytes were unscored for 
maturity (Table 2). Overall 8596 of the oocytes 
recovered from follicles with follicular fluid 
a@-AT levels of «2-0 g/l were fertilized com- 
pared with only 25% when the a,-AT con- 
centration was more. This difference was highly 
significant (P<0-001). Figure 1 shows the mean 
follicular a;- AT concentration of the fertilized 
and unfertilized oocytes in the different maturity 
groups. When maturity score alone was con- 
sidered, 84%, 44% and 25% of oocytes were 
fertilized in the mature, borderline mature and 
immature groups respectively. The mean follicu- 
lar fluid «,-AT concentration of the oocytes that 
were fertilized was significantly lower than that 
of the unfertilized oocytes (0-01 <P<0-05) (Fig. 
2). 


Discussion 


An oocyte's ability to be fertilized, cleave and 
subsequently implant is a reflection of the matu- 
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Follicular fluid a,-AT (g/l) 





Borderline Immature 


mature 


Mature 


Fig. 1. Mean follicular alpha,-antitrypsin (@,-AT) of 
insemination outcome of different oocyte groups. 
Fertilized (8), unfertilized (^) 


rity of the follicle from which it is recovered. 
Changes in follicular fluid steroid cancentrations 
have been used as predictors of follicular matu- 
rity. High levels of follicular oestradiol in associ- 
ation with a rise in progesterone and a low 
concentration of androstenedione predict suc- 
cessful fertilization and cleavage for oocytes 
recovered from such follicles (McNatty et al. 
1979; Carson et al. 1982; Trounson 1983; Fishel 
et al. 1983). Only more recently has attention 
been given to the possibility that other follicular 
fluid biochemical parameters may be of signifi- 
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Fig. 2. Outcome of individual oocyte insemination 
compared with its follicular alpha,-antitrypsin (a,- 
AT). 


cance in assessing the quality of oocytes. Bag- 
dasanan et al. (1981) suggested some function 
for ovarian stromal «,-protease inhibitor in the 
proteolytic event of ovulation. 

Our observations show definite interfollicular 
differences in o4- AT concentrations which suc- 
cessfully predict the maturity and ability to fertil- 
ize and cleave of oocytes recovered. Alpha;- 
antitrypsin concentration was observed to 
decline with improving follicular/oocyte matu- 
rity. This observation confirms opinions, albeit 
indirectly, that ovulation is a proteolytic event 
(Beers et ai. 1975; Strickland & Beers 1976; Car- 
rol 1976; Espey 1980). An inverse relation 
between follicular fluid protease and anti- 
protease activity, allowing for increased pro- 
tease activity as the follicle approaches maturity, 
ensures spontaneous ovulation. This increased 
protease activity probably accounts for the 
mucificatian and dispersal of the cumulus cells, a 
character cf mature oocytes. Ovarian autodiges- 
tion under these conditions ıs prevented by 
ovarian stromal cell production of œ- 
antiprotease (Bagdasarian et al. 1981). 

Our observations are similar to those of 
Schumacher & Pearl (1968a) and Schumacher et 
al. (1972) in cervical mucus. They observed a 
consistent fall in cervical mucus a,-AT during 
the midcycle rise of luteinizing hormone, a time 
when follicular and systemic oestrogens are high 
and systemic o;-AT is expected to be elevated 
(Laurell et al. 1986). 

Follicular «,-AT concentration was indepen- 
dent of follicular fluid volume. It was more 
closely related to the ability of the oocyte to be 
fertilized which is related to the maturity. A 
follicular fluid «,-AT concentration of 2 g/l 
appears to be the critical discrimination value 
between mature follicles and those of question- 
able maturity, this is confirmed by the high fertil- 
ization rate of 85% in oocytes from follicles with 
o,-AT levels «2-0 g/l. This value also compares 
quite well with a fertilization rate of 84-4476 
based on maturity score alone. The highly sig- 
nificant difference (P<0-001) in fertilization rate 
between oocytes from follicles with «,-AT con- 
centrations above and below this critical level 
supports this contention. 

The mechanisms involved in the maturation of 
oocyte and follicular rupture remain unclear. 
Although follicular steroid content as it pertains 
to oocyte and follicular maturity has been exten- 
sively studied, it is obvious that these are not the 
only biochemical events in this physiological 


phenomenon. This is supported by recent occur- 
rences of clinical features as the unruptured 
luteinized follicle (Koninckx et al. 1980). It is 
possible that ın such follicles the normal relation 
between protease and antiprotease activity is 
defective and hence ovulation does not occur. 
Attention must now be directed at other aspects 
of the oocyte's biochemical microenvironment 
other than steroids and steroidogenesis The 
observed changes in genital tract protease and 
antiprotease activity are specific physiological 
phenomena. They are directed at creating the 
optimum environment for the release, transport 
and union of the gametes in the female genital 
tract. The decrease in o4- AT concentration in 
midcycle cervical mucus (Schumacher et al. 
1977) and in follicular fluid would be in agree- 
ment with this theory. 

Perhaps these events are more closely related 
to the phenomena of oocyte maturity ovulation 
and ability to be fertilized than follicular steroids 
as presently known. Further studies are 
currently being undertaken to further evaluate 
these observations. 
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Clinical and microbiological investigation of women 
with acute salpingitis and their consorts 


G. R. KINGHORN, B. I. DUERDEN, S. HAFIZ 


summary. To determine the microbiological causes of pelvic inflamma- 
tory disease, 43 women with acute salpingitis (AS) and 160 controls 
were studied. Amongst AS women there were significantly higher endo- 
cervical isolation rates of Neisseria gonorrhoeae (54% vs 6%), 
Chlamydia trachomatis (40% vs 13%), Mycoplasma hominis (60% vs 
19%), enterobacteria (26% vs 11%) and anaerobic bacteria (58% vs 
29%). A polymicrobial pathogenic endocervical flora was present in 
both gonococcal and non-gonococcal AS. Laparoscopic sampling of the 
fallopian tubes rarely provided useful microbiological data but did 
reveal the inaccuracy of clinical diagnosis of AS. Thirty-four male 
consorts of AS women were investigated; 20 had gonorrhoea and 27 had 
non-gonococcal urethritis (NGU). A high proportion of infected men 
had asymptomatic gonorrhoea (35%) and/or asymptomatic NGU 
(56%). These findings had implications for the management of AS. 


The nsing incidence of acute salpingitis (AS) 
during the past 20 years in many western coun- 
tries has mirrored the increasing incidence of 
sexually-transmitted diseases (STD) (Cun- 
ningham 1979; Eschenbach & Holmes 1979; 
Eschenbach 1980). Although gonorrhoea has 
long been considered the major cause of AS, 
recent studies in Scandinavia have found a rising 
proportion of non-gonococcal AS, the causes of 
which are less well understood and the prognosis 
for which is worse (Paavonen et al. 1979; 
Dalaker et al. 1981; Moller et al. 1981; Gjon- 
naess et al. 1982). Investigations outside the UK 
making use of improved culture techniques 
(Mardh 1980) have indicated that Chlamydia 





Department of Genito-Urinary Medicine, Royal 
Hallamshire Hospital, Sheffield 

G. R. KINGHORN Consultant in Genito-Urinary 
Medicine 


Department of Medical Microbiology, The University 
of Sheffield Medical School, Beech Hill Road, 
Sheffield S10 2RX 

B. I. DUERDEN Professor of Medical Microbiology 
S. HAFIZ Lecturer in Medical Microbiology 


Correspondence: Professor B. I. Duerden 


trachomatis, anaerobic bacteria, enterobacteria 
and Mycoplasma hominis may contribute to the 
bacterial pathogenesis of AS but the relative 
importance of each as primary or secondary 
pathogens is not clear. 

In the UK there has been little detailed study 
of AS during the past 10 years. To assess the 
contribution of the different microbiological 
causes and to determine the local pattern of AS 
we conducted a prospective study of women 
presenting with AS in Sheffield. 


Patients and methods 
Study population 


Women of any age presenting with acute sal- 
pingitis (AS) to either the Department of 
Genito-Urinary Medicine or to the Gynaecology 
Units in Sheffield during a 2-year study period 
beginning June 1981 were studied. 

A presumptive clinical diagnosis was made 
according to generally accepted criteria: i.e., the 
presence in women complaining of acute lower 
abdominal pain of one or more of the follow- 
ing features: fever, leucocytosis, elevated 
erythrocyte sedimentation rate (ESR) plus one 
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or more of the following signs: adnexal tender- 
ness, adnexal mass, cervical excitation 
tenderness. 


The clinical diagnosis was confirmed by 
laparoscopy in any patient in whom there was 
doubt about the diagnosis or in whom a tubo- 
ovarian abscess was suspected. The minimal 
findings at laparoscopy required to confirm the 
clinical diagnosis were hyperaemie and oedema 
of the fallopian tubes. Additional confirmatory 
features were purulent exudate from the 
fimbriae or in the peritoneal cavity, the presence 
of hydrosalpinx or pyosalpinx, or adhesions 
involving the fallopian tube. 

Patients who fulfilled the clinical criteria for 
admission into the study were subsequently 
excluded from analysis if they had taken any 
antibiotic therapy within the preceding 7 days, if 
other pathological conditions were found at 
laparoscopy to explain their abdominal pain, or 
if there were no features of AS observed at 
laparoscopy. 


Controls 


Two control groups were examined. One group 
was randomly recruited from sexually-active 
women presenting to the Department of Genito- 
Urinary Medicine with new complaints who had 
neither symptoms nor signs of AS. On the basis 
of clinical examination, these women were sub- 
divided into those with and those without clinical 
evidence of lower genital tract infection. 

The second group of controls was randomly 
selected from fertile women undergoing 
laparoscopic sterilization in any of the Sheffield 
Gynaecology Units. 


Consorts 


The male consorts of women presenting with AS 
were, wherever possible, traced and advised to 
attend the Department of Genito-Unnary Medi- 
cine for investigation. 


Clinical assessment 


For the female study population and controls, a 
routine clinical history was taken in which details 
of demographic data, gynaecological and 
obstetric data, sexual history and current symp- 
toms were collected on to a standard record 
form. Physical examination routinely included 
examination of the external genitalia, abdomi- 


nal palpation, vaginoscopy and bimanual pelvic 
examination; the findings and the patient's tem- 
perature were recorded on the forms. 

For male consorts, a routine history was taken 
and clinical examination performed in which 
particular emphasis was placed upon the detec- 
tion of genital abnormalities, especially the pres- 
ence of urethritis. 


Specimen collection 


Women with AS and controls were routinely 
screened for sexually-transmitted diseases by 
microscopy and cultural examination of genital 
secretions. The study required the collection of 
additional specimens from the endocervix, 
which were obtained at vaginoscopy, and from 
the fallopian tubes in women undergoing laparo- 
scopy. Specimen collection packs were prepared 
which contained in a sealable plastic bag, three 
cotton wool swabs and three separate 7-ml 
bottles of transport media: 

(i) Charcoal Amies transport medium for 
aerobic and anaerobic bacteriology; 

(ii) AN transport medium (Hafiz & McEn- 
tegart 1976) for the isolation of Neisseria 
gonorrhoeae, Haemophilus ducreyi and 
Actinomyces spp., and (in later speci- 
mens) for genital mycoplasmas. 

(iii) Chlamydia transport medium (2 ml of 
Fagle's Minimal Essential Medium with 
fetal calf serum 10%, sorbitol 10%, gen- 
tamicin 20 g/ml and amphotericin B 2-5 
g/ml) for the isolation of Chlamydia tra- 
chomatis and for virology. 

Material was collected on the three cotton 
wool swabs from either the endocervix or the 
fallopian tubes and one swab was placed in each 
of the three transport media. Tubal specimens 
were obtained from the fimbrial ends of the 
tubes or, if they were sealed, from their serosal 
surface. Routine white cell count and 
erythrocvte sedimentation rate (ESR) were per- 
formed on peripheral venous blood collected 
from all women. 


Specimen transportation 


After collection the specimens were normally 
transferred to the microbiology laboratories 
within 2h. In some patients who underwent 
emergency laparoscopy during the evening, 
there was a delay in receipt of specimens of up to 


8 h. These specimens were usually held at room 
temperature before transportation. 


Laboratory investigations 


(1) The swab from Amies' transport medium 
was placed in 1 ml of proteose-peptone No 3 
(Oxoid), vortex mixed for 30s and then placed 
in RCM broth with paracresol (Hafiz & Oakley 
1975) as enrichment for Clostridium difficile. 

The proteose-peptone suspension was taken 
up in a Pasteur pipette and two drops seeded on 
each of the following media: blood agar, Mac- 
Conkey's agar and Sabouraud's agar for aerobic 
incubation; blood agar with a penicillin disc, BM 
medium with kanamycin and metronidazole 
discs, Rogosa agar and CCF agar (George et al. 
1979) for anaerobic incubation in an anaerobic 
cabinet (Don Whitley Scientific, Shipley, West 
Yorks) with an atmosphere of N, (8096), H, 
(10%), CO, (10%). All plates were incubated at 
37°C for 48h and then examined. Anaerobic 
cultures were reincubated for a further 48-72 h. 
Representatives of all colonies that grew were 
subcultured as necessary and identified by stan- 
dard methods—aerobic and facultative species 
by the methods of Cowan (1974), Gram-positive 
anaerobes by the methods of Willis (1977) and 
Bacteroides spp. by the methods of Duerden et 
al. (1976, 1980) and Rotimi et al. (1981). 

(ii) The swab from AN transport medium was 
used to inoculate clear GC selective medium 
(Phillips et al. 1972), Sheffield H. ducreyi 
medium (Kinghorn et al. 1982a), brain-heart 
infusion (BHI) agar and BHI with 5% horse 
blood (Grice & Hafiz 1983). With later speci- 
mens the swab was then placed in PPLO broth 
(Oxoid). GC plates were incubated at 35-36*C 
in CO, (10%) with enhanced humidity and 
examined after 24 and 48h for suspected 
gonococcal colonies. The identity of oxidase- 
positive Gram-negative diplococci was con- 
firmed by carbohydrate fermentation tests; iso- 
lates were also tested for B-lactamase production 
by the Nitrocefin test. 

The plates of H. ducreyi medium were incu- 
bated at 33-34°C in CO, (5%) with increased 
humidity; they were examined after 48h and 
subsequently every 24 h for 7 days for suspected 
H. ducreyi colonies. These were coherent, 
greenish-brown colonies that were difficult to 
emulsify. Gram-stained smears showed Gram- 
negative rods with ‘school of fish’ arrangement. 
Their identity was confirmed by positive reac- 
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tions in starch aggregation and alkaline phos- 
phatase tests and by failure to ferment 
carbohydrates. 

BHlI-agar plates were incubated anaerobically 
at 37°C and the BHI-blood-agar plates at 36°C in 
CO, (1096) with enhanced humidity; both were 
examined for typical molar-tooth-like colonies 
of Áctinomyces spp. after 48h and then every 
24 h for 10 days. Suspected colonies were stained 
by Gram's method and identified by the results 
of tests for motility, aesculin hydrolysis, gelatin 
hydrolysis, nitrate reduction, indole production, 
action on milk, and fermentation of glucose, 
mannitol, lactose, sucrose, maltose, salicin, 
glycerol, xylose and arabinose. 

The PPLO broth was incubated for 72h at 
37°C in air plus CO, (10%) and then subcultured 
on to a medium based upon mycoplasma 
medium (Oxoid CM401) and containing yeast 
extract (Oxoid) 25 g/l, horse serum 20 ml/80 ml 
of basal medium, manganese sulphate 0-2 g/l, 
ampicillin 1 g/l and urea 1 g/l. The plates were 
incubated in an anaerobic cabinet (Don Whitley 
Scientific, Shipley, W. Yorks) with an atmo- 
sphere of N, (80%), H, (10%), CO, (10%) at 
37°C, and examined with a plate microscope for 
growth of mycoplasmas from 48 h onwards; cul- 
tures were discarded as negative after 10 days. 
Mycoplasma hominis and Ureaplasma 
urealyticum were identified by their growth 
appearance and fermentation reactions. 

(iti) Swabs for chlamydia and virus isolations 
were squeezed out in the medium; the specimens 
were divided into three portions and stored at 
—70°C before tissue culture inoculation. McCoy 
cells, grown in Eagles MEM with fetal calf serum 
10% and gentamicin, were seeded at a con- 
centration of 2 X 10° cells/bottle into 7-ml screw 
capped bottles containing coverslips with 1 ml of 
growth medium plus cycloheximide 1 g/ml, for 
isolation of C. trachomatis. The cells were incu- 
bated for 16-18 h at 37°C in an atmosphere of air 
(95%) and CO, (5%); 0-2-ml inocula of the spec- 
imen were then seeded into duplicated bottles 
and centrifuged at 4500 g for 1h at 37°C. The 
cells were incubated again for 48-72h, after 
which the cover slips carrying the cells were fixed 
in methanol and stained with Lugol’s 1odine for 5 
min. They were examined with a x40 objective 
for inclusion bodies. 

Herpesvirus hominis was isolated in human 
embryo lung (MRCS) or African green monkey 
(VERO) cell lines. Monolayers of each cell line 
were seeded with 0-2 ml of the specimen, incu- 
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bated at 37°C for up to 14 days and observed 
daily for the cytopathic effect of herpes. 


Investigation in male consorts 


Urethral specimens were taken for microscopy 
and culture for N. gonorrhoeae and urine was 
examined macroscopically. From those who 
attended later than the presentation of their 
female partner with AS, urethral swabs were 
also taken for chlamydia culture. 

Gonorrhoea was diagnosed when N. gonor- 
rhoeae was isolated by culture. Non-gonococcal 
urethritis (NGU) was diagnosed in men when 
there was a urethral discharge containing 510 
pus cell HPF on microscopic examination 
(X 600 magnification) with negative smears and 
cultures for N. gonorrhoeae. It was also diag- 
nosed in men who had been treated for gonor- 
rhoea but in whom these clinical and 
microscopical abnormalities were still present 7 
days after initial treatment. 


Analysis of results 


The epidemiological data and the microbiologi- 
cal findings from the endocervix and fallopian 
tubes in women with AS and in controls were 
compared with the corresponding data in con- 
tact women. Significant differences were 
assessed by the Y? tests. 

Approval was given for this study by the ethics 
committee of the Royal Hallamskire Hospital, 
Sheffield. 


Results 
Patient numbers and diagnosis 


Women with AS. Forty-five women who pre- 
sented to the department of genito-urinary 
medicine and 20 women presenting to the gynae- 
cology uiits.with a clinical diagnosis of AS were 
admitted to the study. Laparoscopic con- 
firmation was sought in 25 women and clinical 
diagnosis was confirmed in 18 (72%). An exu- 
date from the fimbriae was seen in nine patients; 
smears for microscopic examination were not 
made because swabs were placed immediately in 
transport media for microbiologiczl studies. The 
other seven were excluded from further analysis; 
three had ectopic pregnancies, two had ovarian 
cysts, one had pelvic endometriosis and one had 
no laparoscopic evidence of pelvic disease. 


Another 13 were excluded because they had 
received antibiotics within the previous 7 days 
and two because of unsatisfactory specimen col- 
lection. Thus, the results obtained in 43 women 
in whom endocervical specimens were collected 
were analysed; AS was confirmed by laparo- 
scopy in 18 of them, from 15 of whom tubal 
specimens were collected. 

Control subjects. Endocervical specimens were 
obtained from 45 women without clinical evi- 
dence of genital tract infection and 115 women 
with lower genital tract infection alone. Tubal 
specimens were obtained from 15 control sub- 
Jects undergoing laparoscopic sterilization. 
Male consorts. Thirty-four male consorts of 
women with AS analysed in the study were 
investigated, 17 of them had presented to the 
clinic before their female partners. 


Epidemiological comparisons 


In the control subjects, there were no significant 
epidemiological differences between the women 
with and those without clinical evidence of lower 
genital tract infection. The control groups have 
been combined for the comparisons with the AS 
group (Table 1). 

There were significant differences between 
the groups. The mean age of women with AS 
(22-05 SD 5-7 years) was less than that of control 
women (25.4 SD 7-7 years) (P«0-002) and 
larger proportions of women with AS had never 
married and were unemployed. More women 
with AS admitted having had a termination of 
pregnancy at some time and they were less often 
employing any method of contraception; the 
difference was most marked for the oral con- 
traceptive pill. Use of an IUCD was uncommon 
in both study groups. Previous episodes of pelvic 
inflammatory disease (PID) were significantly 
more frequent in this group with AS and a larger 
proportion had known previous episode of STD 
although this was not statistically significant. 
There were no significant differences between 
the groups in the number and type of recent 
sexual contacts. Almost all women with AS had 
a regular sexual partner. The proportion of each 
group who had previously been pregnant was 
similar. 


Microbiology of cervical isolates 


In the women with AS, there were no significant 
differences between those with laparoscopically 


Table 1. Epidemiological comparisons 
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eee 
Number (%) of women with 





the given factor 
Significance 
Women with of differences 
All controls AS 
Factors 1n history (n = 160) (n = 43) Y P 
€ ———— — ——  —"Á—— ee 
Demographic 
Age «25 years 88 (55) 37 (86-0) 12-4 0-001 
Never married 95 (59.4) 35 (81-4) 6:2 0 05 
Not in employment 80 (50-0) 30 (69-8) 4-6 0-05 
White European 148 (92-5) 38 (88-4) n.$ 
Gynaecological 
<14 days since LMP 62 (38-8) 21 (48-8) n.s. 
Never pregnant 84 (52-5) 19 (44-2) ns 
Previous termination of pregnancy 22 (13-8) 13 (30-2) 5:4 0-05 
Contraception 
Hormonal 93 (58-1) 13 (30:3) 
IUCD 9 (5-6) 4 (9.3) 
Barner 6 (3-8) 3 (7-0) ue vee 
None 32 (32-5) 23 (53:5) 
Sexual history 
Past history of STD 55 (34:3) 19 (44-2) n.s. 
Past history of PID 8 (5.0) 12 (27-2) 17-5 0.001 
>1 consort in preceding 8 weeks 28 (17-5) 8 (18-7) n.$. 
Regular consorts 144 (90-0) 41 (95-0) n.s 
Casual consorts 26 (16-3) 9 (21-0) ns 





LMP, Last menstrual period; IUCD, intrauterine contraceptive device; STD, sexually-transmitted disease; PID; 


pelvic inflammatory disease. 


confirmed tubal infection and those where the 
diagnosis was solely clinical. A comparison of 
the endocervical isolates from women with AS 
and from controls with no clinical infection or 
with lower genital tract infection is shown in 
Table 2. 

Of the aerobic bacterial species there were 
significantly increased isolation rates in women 
with AS for N. gonorrhoeae (5496 vs 690), 
enterobacteria (26% vs 1096) and H. ducreyi 
(16% vs 5%). 

Of the anaerobic bacterial species, there were 
significantly increased isolation rates in women 
with AS for B. bivius (28% vs 9%), B. disiens 
(19% vs 12%), B.  melaninogenicus ss. 
melaninogenicus (14% vs 1%), and anaerobic 
cocci (30% vs 16%). Overall, Bacteroides spp. of 
the melaninogenicus-oralis group and/or ana- 
erobic cocci were isolated from 5896 of the 
women with AS but from only 29% of the con- 
trols. There were no significant differences in the 
isolation rates of the asaccharolytic or fragilis 


groups of Bacteroides between women with AS 
and controls. 

C. trachomatis was isolated from 17 (40%) 
women with AS but from only 21 (1396) controls 
(P<0-001). There were no significant differ- 
ences in the endocervical isolation rates for her- 
pesvirus hominis or other viruses between the 
groups. 

During the course of the study, a culture tech- 
nique was introduced for the isolation of 
Actinomyces spp. The results of valid cultures 
are shown in Table 3. No significant difference 
was found between the isolation rates in women 
with AS and controls. 

Initially methods for the isolation of genital 
mycoplasmas were inappropriate and insensi- 
tive. Suitable methods were introduced during 
the course of the study and the results of valid 
cultures are shown in Table 4. There was a sig- 
nificantly increased isolation rate for M. hominis 
(60%) from women with AS (P<0-001), but not 
for U. urealyticum (20%). 

The endocervical isolation rates for the dif- 
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Table 2. Microbiological findings in endocervical canal 





Number (46) colonised by the given species in 


subjects with 
Significance 
No clinical Lower genital of differences 
infection tract infection AS 
Species isolated (n = 45) (n = 115) (n = 43) C P 
Aerobic and facultative bacteria 
N. gonorrhoeae — 10 (8-7) 23 (53-5) 57.4 «0-00 
Other Neisseria spp. — 3 (2.6) 1 (23) n.s. 
Streptococci 
a-haemolytic 7 (15-6) 16 (13-9) 7 (16:3) n.s. 
B-haemolytic — 2 (1:7) 1 (2:3) n.s. 
Str. faecalis 5 (11 1) 19 (16-5) 9 (20-9) n.s 
Staphylococci 
S aureus — 2 (1:7) — n.s. 
coagulase negative 16 (35-6) 38 {33-0) 20 (46-5) n.8. 
Lactobacilli 27 (60-0) 54 (47-0) 11 (25-6) 10-8 «0-01 
Coryneforms 11 (24-4) 42 (36-5) 25 (58-1) 11-0 «0-01 
Gardnerella vaginalis 3 (6-7) 23 (20-0) 10 (23-3) n.s. 
Enterobacteria 
E. coli 2 (4-4) 13 (11-3) 7 (16-3) n.s. 
Proteus spp. 1 (2-2) 1 2 (4-7) n.$. 
Klebsiella spp. c — 2 (47) n.s. 
H. ducreyi 1 (2-2) 7 (6.1) 7 (16:3) 70 | «0-05 
Candida spp. 3 (6:7) 20 (17-4) 4 (9-3) n.$. 
Anaerobic bacteria 
B bivius 2 (4-4) 13 (11-3) 12 (27-9) | 116 «001 
B diiens — 19 (16:5) 8 (18-6) 9-0 «0-05 
B. oralis 1 (22) 12 (10-4) 7 (16:3) n.s. 
B. melaninogenicus ss. melaninogenicus — 1 (0-9) 6 (14-0) 14-4 «0-01 
B. melaninogenicus ss. intermedius —— 6 (5:2) 1 (23) n.$. 
B asaccharolyticus — 8 (7:0) 3 (7-0) n.s. 
B ureolyticus — 1 (0-9) 1 (2-3) n.s. 
B. fragillis — — 2 (47) n.s. 
Fusobacteria — 2 (17) 2 (4-7) n.$. 
Anaerobic cocci 1 (22) 24 (20-9) 13 (30-2) 12-2 <0-01 
Veillonellae — 3 (2-6) — n.s. 
Clostridia — 1 (0-9) — n.s. 
Chlamydia trachomatis 1 (2-2) 20 (17-4) 17 (39-5) 20-4 <0001 
Herpesvirus hominis 2 (4-4) 4 (3-5) 1 (2:3) n.s. 
Other viruses 1 (2-2) — — n.s. 


ferent microbial species in patients with N. 
gonorrhoeae-associated AS and non-gonococcal 
AS are compared in Table 5. There were no 
significant differences between the findings in 
the two groups of patients. 


Microbiological isolates from the fallopian 
tubes 


In the 15 control women undergoing 
laparoscopic tubal ligation, no growth was found 


on bacteriological, chlamydial or viral culture of 
tubal swabs from 10 (66-790), coagulase- 
negative staphylococci were found in four and a 
Candida sp. was isolated from one woman; the 
isolates were probably skin contaminants. 

The results of culture of tubal specimens from 
women with AS were disappointing. N. gonor- 
rhoeae was isolated from the fallopian tubes in 
three of five women (60%) from whom it was 
isolated from the endocervix; no other organ- 
isms were isolated from these women. Of the 10 


Table 3. Isolation of Actinomyces spp from endocervi- 
cal canal 





Number (96) of 
women from whom 


Number of Actinomyces spp. 
Subject group women tested were isolated 
No clinical 
infection 23 6 (26-1) 
Lower genital 
tract infection 70 15 (21-4) 
Acute salpingitis 31 3 (9.7)* 


* à = 2-7, P2041. 


women with non-gonococcal AS, no growth was 
obtained from five. Coagulase-negative sta- 
phylococci, coryneforms or Candida spp. were 
found in three women without other significant 
pathogens and were, again, probably con- 
taminants. Anaerobic bacteria were isolated 
from two women with tubo-ovarian abscesses. 
B. fragilis and Fusobacterium necrophorum 
were isolated with an «haemolytic streptococ- 
cus from the first and B. melaninogenicus ss. 
melaninogenicus, F. polymorphum and ana- 
erobic cocci from the second. No bacteria were 
isolated from the fallopian tubes when the 
fimbrial ends were fused unless there was free 
pus in the peritoneal cavity. 

Chlamydia, viruses and mycoplasmas were 
not isolated from the fallopian tubes of any 
woman. 


Investigations in male consorts of women with 
AS 


The results of cultures performed on male con- 
sorts are shown in Table 6. Of the 34 men 
investigated, 20 had urethral gonorrhoea which 
was asymptomatic in 7 (3596). NGU occurred in 
27 men (10 had NGU alone, 17 had 
postgonococcal urethritis) of whom 15 (56%) 
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were without symptoms. Only four men, each of 
whom was a consort of a woman with non- 
gonococcal PID, were free of either gonorrhoea 
or NGU when examined. 


Discussion 
Diagnostic aspects 


In this study AS was confirmed as the cause of 
pelvic pain in 18 (72%) of 25 women examined 
by laparoscopy. This finding is compatible with 
those of Westrom (1980), since confirmed by 
others (Ledger 1980; Bartisch & Dillon 1981; 
Hein et al. 1981), that in up to one third of 
women with the clinical features of AS the diag- 
nosis cannot be confirmed at lapardscopy. The 
accuracy of clinical diagnosis improves when 
severe manifestations such as adnexal mass or 
peritonitis are present. We could not obtain 
laparoscopic confirmation of all women with AS 
for various reasons including patients refusing 
hospital admission and difficulties 1n making 
theatre time immediately available. In many 
cases insistence upon laparoscopy would have 
delayed antibiotic therapy in ill patients in whom 
pathogens had already been demonstrated by 
microscopy in endocervical specimens. We 
have, therefore, included in our analysis 25 
women with AS in whom laparoscopy was not 
performed to provide data on an unselected 
population. Although comparison of their epi- 
demiological and microbiological data showed 
no significant differences from those of the 18 
women with laparoscopically confirmed AS, the 
results from the combined group should be inter- 
preted with caution. 


Epidemiological observations 


We identified young, never married and unem- 
ployed women, especially those with known 


Table 4. Isolation of genital mycoplasmas from endocervical canal 





Number (96) from Number (96) from 





Number of whom U urealyticum whom M hommis 
Subject group women tested was isolated was isolated 
No clinical infection 14 1 (7-7) 0 
Lower genital tract infection 45 10 (22-2) 16 (35-6) 
Acute salpingitis 20 4 (20-0) 12 (60-0)* 





* 2 = 12-8; P<0-001 
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Table 5. Comparison of endocervicel isolates in 
gonococcal and non-gonococcal acute salpingitis (AS) 





Number (926) of women 
colonized by the given species 


Gonococcal Non-gonococcal 


AS AS 

Species isolated (n = 23) (n — 20) 
Enterobacteria 5 (22) 6 (30) 
H ducreyi 5 (22) 2 (10) 
Bacteroides spp. 

and anaerobic cocci. 12 (53) 13 (65) 
C. trachomatis 9 (39) 8 (40) 
M hominis 6/9 (66) 6/11 (55) 


preceding episodes of AS, as being et higher risk 
of AS. Previous therapeutic termination of preg- 
nancy, which had been performed within 6 
weeks of presentation in only one patient, was 
another risk factor. It is uncertain whether this 
Observation relates to possible damage to cervi- 
cal defence mechanisms or unwanted pregnancy 
having the same epidemiology as sexually trans- 
mitted diseases. Use of effective contraception, 
especially hormonal, was significan:ly less com- 
mon 1n AS women than in controls. IUCD usage 
was rare in both groups 

These observations are largely in accordance 
with the independent variables identified as 
indicators of AS risk in other studies (Hager & 
Wiesner 1979; Sweet et al. 1981; Shafer et al. 


1982). Westrom (1980) found that women with 
earlier sexual debut were more likely to have 
multiple sexual partners and more prone to 
acquire the sexually transmitted pathogens that 
initiate AS. The risks were increased in those 
with a past history of uncomplicated gonorrhoea 
or other STD. At least one quarter of women 
who suffered one episode of AS will experience 
further attacks. Contraceptive method also 
influences the risk (Eschenbach et al. 1977, Flesh 
et al. 1979; Kelaghan et al. 1982), oral con- 
traceptive usage appears to provide some pro- 
tective effect whereas use of the IUCD has been 
found to increase the risk. Although the risk of 
AS increases with the number of sexual part- 
ners, we found no significant differences 
between AS women and controls in number and 
type of recent sexual relations. The observation 
that almost all AS women had continuing rela- 
tions with men who were a likely source of rein- 
fection unless they were simultaneously 
investigated and, where necessary, treated is 
important. 


Microbiological aspects 


The traditional subdivision of AS into gonococ- 
cal and non-gonococcal types depends upon the 
results of endocervical culture for N. gonor- 
rhoeae. It is estimated that 7-10% of all 
gonococcal infections in women are complicated 
by AS. There are wide geographic variations in 
the proportion of all AS cases which are 


Table 6. Investigations of male consorts of women with acute salpingitis (AS) 





Number of consorts with 








gonorrhoea NGU 
Number Neither 
investi- Asympto- Asympto- gonorrhoea 
Groups of men gated Symptomatic matıc Total Symptomatic matic Total nor NGU 
Consorts of 
women with 
gonococcal AS 20 12 6 18 6 11 17 0 
(n = 23) (90-090) (85-096) 
Consorts of 
women with 
non-gonococcal 14 1 1 2 6 4 10 4 ` 
AS (n = 20) (14-396) (71-496) (28-696) a 
Total 34 13 7 20 12 15 2 4 
(58-996) (79-496) (11-896) 





NGU, non-gonococcal urethritis 


gonococcal: 70-80% in inner city women in the 
USA, 40-50% in other USA populations and 
only 10-20% in Nordic populations (Eschen- 
bach et al. 1977; Cunningham et al. 1978; Chow 
et al. 1979; Bowie & Jones 1981). N. gonor- 
rhoeae 1s the most frequent tubal isolate from AS 
women with endocervical gonorrhoea although 
it can be cultured from the tubes in only about 
one third of cases. 

Our findings of endocervical gonorrhoea in 
54% of the AS women, significantly more than 
in controls, and from 3 of 5 tubal specimens from 
AS women with endocervical gonorrhoea are 
compatible with these observations from earlier 
studies. However, we frequently isolated other 
STD or opportunist pathogens from endocervi- 
cal specimens in these women which suggests 
that the polymicrobial aetiology of gonococcal 
AS must be considered in therapeutic regimens. 

Many recent studies have shown that non- 
gonococcal AS responds less well to penicillin, 
cephalosporins or spectinomycin, is more often 
'silent' and has a worse prognosis than gonococ- 
cal AS. 

Considerable attention has been devoted to 
C. trachomatis, an important cause of genital 
tract disease in men and women and of neonatal 
infection. There is overwhelming evidence for 
the role of C. trachomatis in the pathogenesis of 
AS from cultural and serological studies in 
women with AS or infertility due to distal tubal 
disease as well as from animal models (Henry- 
Suchet et al. 1980; Mardh et al. 1981a,b; Svens- 
son et al. 1981; Gjonnaess et al. 1982; Moore et 
al. 1982; Osser & Persson 1982; Wolner-Hann- 
sen et al. 1982). In Scandinavia, C. trachomatis 
has been isolated from 40% of cases. In addi- 
tion, Paavonen et al. (1981) found that 1896 of 50 
AS women who were culture-negative for C. 
trachomatis seroconverted. 

We also isolated C. trachomatis from 40% of 
AS women, significantly more often than from 
controls and with equal frequency from patients 
with gonococcal and non-gonococcal AS. In a 
subsequent investigation we have found that six 
(23%) of 26 AS women who were C. trachomatis 
culture-negative either had very high serum 
levels of antichlamydial IgC antibody at presen- 
tation or were shown to seroconvert. These 
observations suggest that C. trachomatis may 
have played a role in the pathogenesis of AS in 
about 60% of our patients. We suggest that both 
cultural and serological evidence of chlamydial 
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infection should be sought routinely in women 
presenting with AS. 

Genital mycoplasmas are normal inhabitants 
ofthe genital tract whose presence may correlate 
with an individual's sexual experience rather 
than with the presence of disease. Experimental 
infection of primates with M. hominis leads to 
adnexal perilymphatic inflammation without 
tubal occlusion and the organism has been impli- 
cated as the cause of AS in several studies 
(Mardh & Westrom 1970; Stray-Pedersen et al. 
1978; Moller et al. 1981). It has been isolated 
from the fallopian tubes of 2-20% of AS women 
and serological evidence of current infection has 
been found in 12-32% of cases. U. urealyticum 
has been isolated from the fallopian tubes of 
17% of AS women (Henry-Suchet et al. 1980), 
although most studies have failed to demon- 
strate any significant difference in endocervical 
isolation rates between AS women and controls. 
We found significantly increased endocervical 
isolation rates of M. hominis, but not of U 
urealyticum, from AS women, especially from 
those with associated gonorrhoea. 

Thompson et al. (1980) isolated enterobac- 
teria from the peritoneal cavity in 17% of AS 
women and Nilsson et al. (1981) found them to 
be associated with endometritis in IUCD users. 
Serological evidence for their role in AS has 
been provided by Paavonen et al. (1981) who 
found that one third of AS women had signifi- 
cant rises in antibody titres to enterobacterial 
common antigen. In our study, despite few 
IUCD users, we found significantly increased 
endocervical isolation rates from AS women. 
Enterobacteria may be primary pathogens in 
IUCD users and secondary pathogens in women 
with other initiating STD. 

H. ducreyi causes chancroid and may be iso- 
lated from genital ulcers in association with 
other STD (Kinghorn et al. 1982b). Using 
improved culture methods, we found a higher 
endocervical isolation rate from AS women than 
from controls, which may relate to their greater 
incidence of other STD and also confirms the 
hypothesis that H. ducreyi can colonize the 
female genital tract in the absence of genital 
ulceration. This organism has not been impli- 
cated in PID by any previous workers and any 
relation with the pathogenesis of AS requires 
further investigation. 

Non-sporing anaerobic bacteria are isolated 
from virtually all pelvic abscesses and are also 
common in AS of 48h duration. The results of 
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anaerobic culture depend upon the quality of 
cultural techniques (Monif & Baer 1982). The 
role of B. fragilis, which is not a genital tract 
commensal, in AS is disputed (Soderberg et al. 
1979) although Paavonen et al. (1981) found that 
one third of AS women had a significant rise in 
antibody titre to the capsular polysaccharide of 
B. fragilis, irrespective of whether N. gonor- 
rhoeae or C. trachomatis were also isolated. Pep- 
tococci or peptostreptococci have been isolated 
from 20-60% of women with polymicrobial AS. 
We found anaerobic bacteria, especially Bac- 
teroides of the melaninogenicus-oralis group and 
anaerobic cocci, in endocervical specimens from 
most AS women, especially in those with non- 
gonococcal AS, and in two tubal specimens. Our 
endocervical findings may simply reflect a higher 
proportion of AS women with bacterial (ana- 
erobe-associated) vaginosis. Further investiga- 
tion of whether women with bacterial vaginosis 
are at increased risk of developing AS is 
desirable. 

Proof that any of the bacteria isolated in this 
study were directly involved in the disease could 
come only from their isolation from the tubes 
themselves. There were few direct isolations 
because to be more invasive would not have 
been ethical. If the tubes were sealed, or there 
was no exudate to sample, only the outer surface 
of the inflamed tubes could be swabbed and this 
was unlikely to yield bacteria. Sampling the sites 
of infection (the tubal lumen) would have 
required puncture of the tube, which was not 
considered to be an appropriate or a clinically 
necessary investigation. 


Findings in male consorts 


There have been few comprehensive studies in 
the male consorts of AS women (Handsfield et 
al. 1974; Gilstrap et al. 1977; McCormack et al. 
1979; Volkin et al. 1979). Contact tracing has 
shown that 39-83% of consorts of women with 
gonococcal AS have gonorrhoea and many of 
these infections are asymptomatic (32-64%). 
Women who have had AS and have an untreated 
asymptomatic consort have a high-risk of rein- 
fection. Only four of the 34 male consorts in our 
study had no urethral infection; 20 had gonor- 
rhoea, of whom 3596 were asymptomatic, and 27 
had non-gonococcal urethritis, of whom 55% 
were asymptomatic. This indicates that male 
consorts of all AS women should be routinely 
investigated by a genito-urinary physician irre- 


spective of whether symptoms are present or of 
the microbiological findings in the women. 


Therapeutic implications 


Although laparoscopic sampling of the fallopian 
tubes usually failed to provide useful micro- 
biological data to guide therapy, it did confirm 
the inaccuracy of clinical diagnosis of AS and the 
desirability of routine laparoscopy to exclude 
other causes of pelvic pain. 

But the finding of a varied polymicrobial 
endocervical flora in women with gonococcal 
and with non-gonococcal AS indicates that AS is 
a complex infection and that single drug regi- 
mens are unlikely to be successful in eradicating 
all potential pathogens. Combination therapy 
should routinely include antibiotics active 
against C. trachomatis and M. hominis and 
anaerobic bacteria as well as against N. 
gonorrhoeae. 

Sexually-transmitted pathogens most com- 
monly initiate AS. Prevention of AS and its 
sequelae demands good clinical, epidemiologi- 
cal and diagnostic facilities so that early infec- 
tions in women and their consorts are diagnosed 
and treated before spontaneous or iatrogenic 
ascent to the fallopian tubes occurs. 
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Fetal heart rate pattern during decompression 
of a hydrocephalic head. Case report 


MIRIAM KATZ, ISRAEL MEIZNER, ARNON WIZNITZER, 


ZION J. HAGAY 


Case report 


A 23-year-old primigravida, at approximately 40 
weeks gestation, was admitted to the Soroka 
Medical Centre delivery room in active labour. 
Her past medical and family history were 
unremarkable and according to her, the present 
pregnancy had been uneventful. She had 
not attended for antenatal care and was seen for 
the first time by an obstetrician in the delivery 
room. 

On admission, her blood pressure was 110/ 
70 mmHg with a regular pulse rate of 80/min. 
General physical examination revealed no 
abnormalities. The uterine height was 43 cm, 
she had a singleton fetus in vertex presentation, 
with the head high above the pubic brim. An 
ultrasound scan demonstrated a hydrocephalic 
fetal head with a biparietal diameter of 11-4 cm 
and brain cortex thickness of 0-6 cm. The cervix 
was fully effaced and 8 cm dilated. 

External monitoring recorded regular uterine 
contractions and an internal scalp electrode reg- 
istered baseline bradycardia with normal base- 
line vanability (Fig. 1A). To enable vaginal 
delivery, transabdominal puncture of the hydro- 
cephalic head was performed and under ultra- 
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sonic guidance, 400 ml of cerebrospinal fluid was 
drained. 

During the decompression, the fetal heart rate 
was monitored continuously and Fig. 1B shows 
the fetal heart rate pattern after drainage of 
cerebrospinal fluid. Baseline heart rate changed 
from severe to moderate bradycardia. Shortly 
thereafter the patient was delivered spon- 
taneously of a stillborn 3-8 kg male infant. The 
post mortem diagnosis was severe hydro- 


cephalus with no other concomitant 
malformation. 
Comment 


The normal fetal heart rate pattern is the result 
of interaction between the sympathetic and 
parasympathetic components of the autonomic 
nervous system (Renou et al. 1969). Elevated 
intracranial pressure (head compression) has 
been found to cause persistent baseline bra- 
dycardia (Mocsary et al. 1970; Young & Wein- 
stein 1976). It is therefore consistent that 
elevated intracranial pressure caused severe 
baseline bradycardia in the present case The 
drainage of cerebrospinal fluid caused a dra- 
matic shift from overtly abnormal to normal 
fetal heart rate pattern. This provides con- 
vincing evidence that intracranial pressure plays 
a critical role in the pathophysiology of fetal 
heart rate patterns. 
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Fig. 1. Cardiotocograph showing (A) bradycardia with normal variability before puncture and (B) rise of basal 
heart rate with normal variability after drainage of 400 ml of cerebrospinal fluid. 
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Incarceration of the retroverted gravid uterus at term. 


Case report 


A. J. EVANS, JOHANNE ANTHONY, G. M. MASSON 


Case report 


The patient was a 20-year-old Asian who was 
pregnant for the third time. Her first pregnancy 
had ended as a spontaneous abortion at 24 weeks 
gestation. The second pregnancy was compli- 
cated by a major placenta praevia and a healthy 
2-54 kg infant was born at 38 weeks by elective 
lower segment caesarean section, at which time 
the uterus was found to be bicornuate. No other 
pelvic anomalies were noted. 

After a threatened abortion at 6 weeks, the 
third pregnancy progressed normally There 
were no antenatal urinary or alimentary symp- 
toms. Labour began at 37 weeks gestation. On 
abdominal examination, a single fetus was noted 
with the head deeply engaged in the pelvis. 
Vaginal examination confirmed that the head 
was deep in the pelvis but behind the posterior 
vaginal wall. The cervix was not easily reached 
but was thought to be markedly anterior and 
very high. The membranes were intact 

Labour was allowed to continue but after 6 
hours of regular contractions the vaginal findings 
were unchanged. External monitoring of the 
fetal heart rate showed a mild tachycardia (good 
baseline variability) but no decelerations 

A diagnosis of possible sacculation/incarcera- 
tion of the uterus was made and the patient was 
examined under anaesthesia. With difficulty, the 
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cervix was found to be anterior to the fetus, at 
the level of the umbilicus, and with a breech 
‘presentation’ (Fig. 1). The decision was there 
fore made to perform a caesarean section To 
facilitate the access to the fetus at operation, an 
attempt was made to correct the uterine retro- 
version by gentle pressure upwards on the fetal 
head deeply engaged in the pelvis. This man- 
oeuvre was accomplished with surprisingly little 
difficulty, the uterus becoming anteverted with 
the fetus now assuming a transverse lie. 

Lower segment caesarean section was then 
performed without difficulty A live 2-86 kg 
male infant was born in good condition. The 
uterus was bicornuate. The anterior lower uter- 
ine segment was considerably stretched and 
thinned (Fig. 2). The previous section scar was 
intact 

The puerperium was uneventful. A sub- 
sequent hysterosalpingogram confirmed a bicor- 
nuate uterus remaining in retroversion but with 
no residual sacculation. 






Uterine fundus 


Douglas 


Fig. 1. Incarceration of the retroverted gravid uterus at 
term. 
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Fig. 2. Considerably attenuated anterior lower seg- 
ment. The transverse lower segment incision is 
marked by 4 Green Armytage clamps and was made 
through the old scar. Behind this can be seen the body 
of the uterus. 


Discussion 


Incarceration of the retroverted gravid uterus in 
the second trimester is said to occur in 1 in 3000 
deliveries. The associated symptoms of bowel 
and bladder dysfunction are well recognized 
(Hunter 1776; Gibbons & Paley 1969). How- 
ever, incarceration of the retroverted gravid 
uterus presenting as late as the third trimester 
has been reported on only six occasions (Merri- 
man 1806; Oldham 1860; Maiss von Arch 1899; 
Murray 1934; Smith et al. 1962; Wood 1967). In 
such cases, the uterine fundus becomes incarcer- 
ated in the pelvic cavity with the result that the 
anterior uterine wall becomes grossly stretched 
to accommodate the developing pregnancy. 
Such 'sacculation' of the anterior uterine wall is 
often confused with, but must be distinguished 
from, true uterine sacculation. The latter may be 
defined as a diffuse ballooning of some portion 
of the uterine wall in a uterus of normal polarity. 

In true sacculation, the aetiology of which is 
unknown, the condition is often symptomless 
and is sometimes only diagnosed in labour by the 
finding of a mass alongside the uterine body 
which may or may not contain either fetal parts 
or the placenta. As the polarity of the uterus is 
normal, labour may at times proceed normally 


and operative delivery is not always a necessity 
(Weissberg & Gall 1972). 

With incarceration of the retroverted uterus in 
the third trimester, the patient may give a history 
of lower abdominal pain or micturition problems 
Or, as in our case, may be symptomless and the 
problem only discovered in labour. Due to the 
disordered polarity of the uterus, with the fun- 
dus in the pelvis, the contractions will fail to 
dilate the cervix effectively. Rupture of the 
uterus is a distinct possibility and has been 
recorded (Maiss von Arch 1899). 

The reason for the persistent retroversion of 
the gravid uterus in late pregnancy has, in other 
cases, been due to the presence of pelvic adhe- 
sions (Murray 1934), an impacted fundal fibroid 
(Smith et al. 1962) or a double uterus (Wood 
1967). A deep sacral concavity with an overlying 
sacral promontory has also been suggested as a 
possible aetiological factor. Our patient resem- 
bles the one described by Wood (1967) in that a 
congential uterine abnormality was present. 
Most cases occur in primigravidae but in one 
case which necessitated a hysterotomy at 27 
weeks, the patient had had a previous normal 
vaginal delivery (Fadel & Misenhimer 1974). 

The diagnosis was suspected in our patient 
during labour. The finding of a mass deep in the 
pelvis behind the posterior vaginal wall with the 
cervix displaced markedly forwards and above 
the symphysis pubis is typical. However, pelvic 
findings can be misleading, particularly if there is 
no tangible fetal pole present in the pelvic uter- 
ine fundus. Ultrasound scan would, undoubt- 
edly, nowadays be a useful method of 
distinguishing this condition from such other 
problems as cervical fibroids, pelvic ovarian 
cysts etc. which make up the differential 
diagnoses. 

Rupture of the uterus is a serious potential 
complication if labour is allowed to continue 
(Maiss von Arch 1899). The two occasions when 
a vaginal delivery was achieved took place in the 
days before the advent of safe lower segment 
caesarean section and in both cases the infant 
was born dead (Merriman 1806; Oldham 1860). 
But whereas operative delivery is nowadays 
advisable, problems have been incurred in other 
cases both in negotiating the cranially displaced 
bladder as well as in placing the uterine incision 
so low as to involve the cervical canal. To facili- 
tate the caesarean section we therefore 
attempted to push the fetal head up out of the 
pelvis at the time of the EUA. Whilst this was 


done with surprising ease and made the sub- 
sequent caesarean section much easier, it could 
have threatened the integrity of the lower seg- 
ment that was already compromised by the pre- 
vious section. 

Wood (1967) reported the only patient who 
has had an incarceration of the uterus in the third 
trimester 1n two successive pregnancies. Hys- 
terosalpingogram in our patient has sub- 
sequently shown that the bicornuate uterus is 
still retroverted. The problem therefore could 
possibly recur with any future pregnancy. It 
might have been advisable for us to have tried to 
correct the retroversion surgically at the time of 
caesarean section. However, as pointed out by 
Fadel & Misenhimer (1974), such corrective 
measures may not be successful under such cir- 
cumstances and it is probably far better to see 
the patient early in the next pregnancy when, if 
necessary, a Hodge pessary can be inserted to 
maintain the uterus in anteversion during the 
early weeks of pregnancy. 
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Intraepithelial neoplasia arising in an artificial vagina. 


Case report 


J. E. A. IMRIE. J. H. KENNEDY, JOHN D. HOLMES, D. A. MCGROUTHER 


Case report 


A 17-year-old girl presented in 1972. 6 months 
after her marriage, with lack of menstruation. 
Examination under anaesthesia revealed absent 
vagina and uterus. A Mclndoe reconstruction 
was therefore performed and a vaginal mould 
used postoperatively to keep the vagina open. 
Three months after her operation, she was 
unable to replace the mould and, on examin- 
ation, there was a ring stricture just below the 
vault. The vagina. however, was considered 
adequate for intercourse. She was then not seen 
for 12 years until 1984 when she presented with 
progressive dyspareunia and vaginal stenosis. 

On examination the vaginal opening was seen 
to be adequate and the vagina had a depth of 
7em but the posterior wall of the vagina was 
noticed to be very thin. There were granulations 
at the vault of the vagina from which a small 
biopsy was taken and initially reported as being 
squamous carcinoma but it was not possible to 
assess invasion because of the smallness and 
poor orientation of the biopsy fragment. Cytol- 
ogy was not helpful as the smears taken consis- 
ted of degenerate and anucleated squamous cells 
only. 

Because of the histology. the patient was col- 
poscoped and nine punch biopsies were taken 
under general anaesthesia, one from the raw 
area already biopsied. one from a smaller lesion 
adjacent to this and the others randomly from 
aceto-white areas. Histology of the lesions 
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showed intraepithelial neoplasia affecting the 


with no invasion (Fig. 1). All other biopsies 
showed koilocytosis and occasional dyskeratosis 
suggesting human papillomavirus (HPV) infec- 
tion (Fig. 2). The original skin graft was there- 
fore replaced but only after a rather difficult 
dissection. The whole of the original vag- 
inoplasty was submitted for histology. Mac- 
roscopically the only lesions identifiable were 
the biopsy sites. Random blocks taken through- 
out showed koilocytosis only, with no evidence 
of neoplasia. 

The skin graft took well but subsequently 
there were several episodes of anaerobic infec- 
tion. The patient was seen a few months post- 
operatively when colposcopy revealed a 
capacious vagina, again covered with flat warts. 
Punch biopsies taken showed changes indicative 
of HPV infection but vaginal smears consisted of 
keratinous debris only. At 6 months the histo- 
logical appearances were still suggestive of HPV 
infection but the features thought to amount to 
intraepithelial neoplasia (Grade 1). The vaginal 
smear taken at this visit contained one group of 
hyperkeratotic atypical squamous cells. 
Material was submitted for identification of 
HPV by DNA hybridization techniques but no 
virus could be identified (this technique had not 
been available earlier). 


Discussion 


There have been three previously reported cases 
of squamous cell carcinoma in skin graft recon- 
structions of artificial vaginas in the world litera- 
ture (Jackson 1959; Duckler 1972; Rotmensch et 
al. 1983) and one case has been diagnosed in 
Britain this year (J. R. H. Pinkerton, personal 
communication). We have not found intra- 
epithelial neoplasia previously reported or any 
reports of HPV infection. Many authors have 
now cited the association between cervical 
cancer and its precursors and HPV infection, 
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Fig. 1. Vaginal biopsy showing intraepithelial neoplasia affecting 


the full thickness of the epithelium. (VaIN 3). 


whether causal or casual. Papillomaviruses are 
known to be carcinogenic in other sites and spe- 
cies, usually in association with a cofactor. For 
example, papillomas in the oesophagus or intes- 
tines of cows caused by bovine papillomavirus 4 
progress to carcinoma in the presence of bracken 
which acts as a cofactor (Jarrett 1981). If HPV is 
carcinogenic in the genital tract, one of the most 
probable agents acting with it is herpes simplex 
virus (HSV) which may act as an initiator or a 
cofactor (zur Hausen 1982). Recent work using 
DNA hybridization techniques has shown dif- 
ferent subtypes of HPV associated with various 
cervical lesions. Four main subtypes are recog- 
nized in the genital tract, the associations being 
types 6 and 11 with genital warts and types 16 
and 18 with cervical cancer (Coleman & Rich- 
man 1985). Type 16 has been identified in cases 
of CIN considered to have a high risk of pro- 
gression to carcinoma because of the presence of 


abnormal mitoses (Crum et al. 1985). It now 
seems possible that, at some time in the future by 
using DNA probes, we may be able to separate 
those forms of CIN more likely to progress from 
those associated with non-carcinogenic sub- 
types. With the concept of the lower genital tract 
as a continuum it may be extrapolated to similar 
lesions in the vagina and vulva. In this patient 
the epithelium is not of genital origin but from a 
split skin graft of the thigh but appears to 
respond as genital epithelium in as much as it has 
shown features of HPV infection and of intra- 
epithelial neoplasia. The features of HPV infec- 
tion persist in our patient despite the biopsy 
examined by hybridization showing no HPV 
particles present and in view of this we will have 
to repeat DNA hybridization techniques at a 
later date. Careful monitoring by colposcopy 
and appropriate sampling will be essential in this 
patient, but identification of a papilloma subtype 
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Fig. 2. Vaginal biopsy showing koilocytosis suggestive. of 
papillomavirus infection. 


with higher malignant potential may warrant a 
more aggressive approach. 
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Secretory proteins of the endometrium and 
decidua. Studies on pregnancy-associated endo- 
metrial œ,- and c;-globulin («,- and «,-PEG) by J. 
O. Drife^ & S C. Bellt. Departments of 
"Obstetrics and Gynaecology and *Biochemis- 
try, University of Leicester, PO Box 65, Leices- 
ter LE2 7LX 


We have identified five major secretory proteins 
whose in-vitro synthesis and secretion by the 
endometrium show quantitative changes during 
the menstrual cycle. Endometrial protein 
(EP)13 with molecular radius (M,) of 33 kD, 
EP15 (M, 28 kD) and EP14 (M, 32 kD) had max- 
imal rates of synthesis and secretion during the 
follicular, mid- to late luteal, and late luteal pha- 
ses respectively, and were unaffected by short- 
term progesterone exposure im vitro By con- 
trast, synthesis and secretion of EP9 (M, 54 kD) 
and EP11 (M, 45kD) were decreased and 
increased respectively by short-term exposure to 
progesterone in vitro, irrespective of the stage of 
the cycle. The results support the contention 
that EP15 (a-PEG), the major secretory pro- 
tein product of first trimester pregnancy endo- 
metrium, 1s derived from the secretory 
endometrium, and EP14 (a@,-PEG), the major 
product of the second and third trimester preg- 
nancy endometrium, is derived from decid- 
ualized endometrium. They also suggest that 
synthesis and secretion of these two major prod- 
ucts is not dependent upon the presence of the 
fetoplacental unit but is related primarily to the 
progesterone-dependent differentiation of the 
endometrium. Monospecific polyclonal antisera 
raised against these proteins have been used ina 
rocket immunoelectrophoretic assay. During 
pregnancy highest levels of EP15 (c;-PEG) and 
EP14 («,-PEG) are detectable in amniotic fluid, 
with peak levels of EP15 seen at 10-15 weeks 
and peak levels of EP14 at 20-24 weeks. Since 
these proteins were undetectable in peripheral 
sera by this method it is suggested that their 


major route of secretion during pregnancy is into 
the uterine lumen and not into the vascular 
system. 


Screening for intrauterine growth retardation by 
umbilical artery velocity waveform analysis by 
E. Hockney & A T. Letchworth. Royal Hamp- 
shire County Hospital 


A study in the antenatal clinics of a district 
general hospital assessed umbilical artery wave- 
form analysis as a screening test for the small- 
for-gestation fetus. The equipment used was a 
continuous-wave Doppler device operating at a 
transient receive frequency of 4 MHz and an 
Angioscan spectrum analyser The within and 
between observed variation for systolic/diastolic 
ratio was 11% and 11-496, respectively Patients 
were assessed at 30 weeks gestation by umbilical 
artery waveform analysis, assay of human pla- 
cental lactogen (hPL) and fundal height 
measurement. A systolic/diastolic ratio above 
the 90th centile, hPL level below 3-5 mg/l, and a 
fundal height below the 10th centile were con- 
sidered as abnormal. The sensitivity and predic- 
tive value of a positive test in predicting a 
birthweight below the 10th centile for gestation 
was assessed in 273 consecutive patients. In the 
23 pregnancies with small-for-dates infants 
(prevalence = 8:426) umbilical artery waveform 
analysis had a sensitivity of 3096 compared with 
13% for hPL levels. It was impossible to calcu- 
late the sensitivity of fundal height measure- 
ments as none of the small-for-dates babies was 
detected. The predictive value of 5096 for hPL 
levels was superior to that of 26% for the umbili- 
cal artery waveform. It would seem that the 
umbilical artery waveform is potentially a useful 
predictive test for the small-for-gestation fetus 
that can be used in an antenatal clinic and larger 
studies are indicated. 
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Fat cell size and lipolysis: a serial study of arti- 
ficial feeding and breast-feeding women byM A. 
Radcliffet, D. M. Campbell*t & A. D Smitht. 
Departments of "Obstetrics and Gynaecology 
and tPhysiology, University of Aberdeen 


Previous studies of fat cell size and lipolysis in 
women postnatally have not taken account of 
lactational status. We have measured fat cell size 
and both basal and catecholamine-stimulated 
lipolysis ın subcutaneous fat tissue aspirated 
from the buttock serially at 38 weeks gestation 
(visit 1), 3-6 days postpartum (visit 2), and 5-6 
weeks postpartum (visit 3) ın normal subjects of 
whom six fed their infants artificially (Group A) 
and nine from the breast (Group B) None 
received oral contraceptives. Body weight and 
serum hPL, 17B-oestradiol, progesterone, pro- 
lactn (PRL) and insulin levels were also 
measured. Mean body weight was similar in each 
group and there were no differences in weight 
changes during the period studied. Serum hor- 
mone levels followed established patterns: mean 
serum PRL was significantly greater in Group B 
than in Group A at visit 3 (P<0-05). Mean fat 
cell diameter was less in Group B (98-0 SD 10-1) 
than in Group A (112-0, SD 5-0) at visit 1 
(P«0-01), otherwise there were no significant 
inter-group differences. Mean fat cell size 
decreased progressively in Group A, but para- 
doxically increased 1n Group B between visits 1 
and 2 (P« 0-02) before falling to a level not sig- 
nificantly different from that in Group A at visit 
3. The mean rates of basal and of 10-5M ıso- 
prenaline-stimulated lipolysis did not differ 
between the groups at any visit and there were 
no clear inter-visit differences in lipolytic rate. 
Although the pattern of change in fat cell size 
was different between the two groups, we have 
found no explanation for this. The inter-group 
findings suggested that clear differences do not 


arise in body weight, or lipolysis between lactat- 
ing and non-lactating women curing the first 5-6 
weeks postpartum 


Effect of race on maternal symphysis to fundal 
height, and weight by I Stabile & J. G 
Grudzinskas. Academic Unit of Obstetrics and 
Gynaecology, The London Hospital Medical 
College 


A prospective study of the clinical value of sym- 
physis to fundal height measurements was based 
on the entire antenatal population attending one 
consultant clinic at The London Hospital. The 
racial mix included 45 1% Bangladeshis, 40-6% 
white Europeans and 14-3% from other coun- 
tries of origin. The reproducibility of the method 
was investigated in a group of six patients 
measured six times by five different observers. 
The intra-observer variation ranged from 1-3 to 
5-690, while the inter-observer variation was 
4-896. A total of 523 observations on 84 
Bangladeshi women, and 270 observations on 57 
European women were used to construct centile 
charts for symphysis to fundal height from 16 to 
40 weeks of amenorrhoea. The differences 
between the two population groups were greater 
after 32 weeks gestation, when the 10th centile 
for the European women approached the 
median for the Bangladeshi women On average 
the Bangladeshi women were 8 cm shorter and 
11:5 kg lighter than the European women at 
booking Inasmall group of women who booked 
between 16 and 20 weeks and were delivered at 
term, the mean weight gain was 8-6 kg (SD 3-75) 
for 20 Bangladeshi women, and 9-6 kg (SD 3-94) 
in 24 European women This difference was not 
statistically significant. There was a significant 
difference, however, in the proportion of 
women who actually lost weight in the third tri- 
mester (Bangladeshi, 10-726; European, 3-446). 
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Betamimetic drugs in the prophylaxis of preterm 
labour: extent and rationale of their use 


Dear Sir, 

Dr Keirse [Br J Obstet Gynaecol, (1984) 91, 431- 
437] has presented the results of a questionnaire 
about the prophylactic use of tocolytics and has 
reminded us that there is no evidence of their 
effectiveness. We have relevant data from the 
Oxford Obstetric Data System about asthmatic 
patients who were delivered in the John 
Radcliffe Hospital in Oxford. From 1981 to 
1984, 838 asthmatic patients were delivered; of 
these, 201 were routinely taking betamimetics 
while 637 were not. Betamimetic administration 
was not associated with length of gestation 
(Table 1). There was no difference between the 
two groups, in the rate of either preterm delivery 
or postmaturity. These figures would be mis- 
leading if the rates of induction or elective cae- 
sarean before labour were different in the two 
groups, but this was not the case. 

This is only indirect evidence of the lack of 
effectiveness of oral prophylactic betamimetics 
for preventing preterm labour. Nevertheless it 
contrasts with the same type of analysis per- 
formed by Lewis & Schulman (1973), of 103 
patients taking aspirin during pregnancy, for 


rheumatic disease. These women showed a 
highly significant increase in the length of gesta- 
tion and in postmaturity when compared with 
untreated rheumatic patients. 

A real effect of betamimetic drugs could be 
masked if the women taking the drug were at 
greater risk of preterm labour than the other 
asthmatics. This seems unlikely for two reasons. 
First, the proportion of patients who had experi- 
enced a previous preterm delivery was similar in 
both groups and this is recognized as the single 
most predictive risk factor. Second, there is no 
evidence that severe asthma increases the risk of 
preterm delivery and though there were more 
antenatal admissions ın the betamimetic group, 
the excess was mainly due to maternal medical 
complications without fetal involvement. 

Finally the dose of drug might cause the lack 
of difference between the two groups, 1f a mini- 
mum blood concentration were necessary for 
prophylactic betamimetics to be effective. This 
would not be in agreement with studies on sal- 
butamol by Neville et al. (1977) which showed no 
difference in metabolic effect between aerosol 
and intravenous administration. 

The rationale for prophylactic use of 
betamimetics does not seem to lie either in the 
results of controlled trials, or in the observation 


Table 1. Length of gestation and antenatal complications in 838 asthmatic women 1981-1984 





Taking 
betamimetics 

Total no 201 
Gestation at delivery (weeks) 

«37 10 

37—40 141 

>40 50 
Induced labour or elective section, 

before labour 67 
History of preterm delivery 6 
Antenatal admission 66 


Significance of 
Not taking Relative differences 
betamimetics risk* between groups 
637 
34 0-93 n.S. 
461 0-97 ns 
142 1-12 n.s. 
209 1-02 n.s. 
22 0-86 n.s. 
155 1-34 <0-05 





*Relative risk figure shows the risk of each factor in the group taking betamimetics compared to the group not 


taking betamimetics. 
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of a decrease in preterm births associated with 
their use or even as is the case with drugs like 
aspirin from extrapolating their effezt in other 
indications. 


Sophie Alexander 

P. L. Yudkin 

Nuffield Department of Obstetrics and 
Gynaecology 

John Radcliffe Hospital 

Maternity Department 

Headington 

Oxford OX3 9DU 
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Quickening—a re-evaluation 


Dear Sir, 

The challenging of classical notions and common 
practices is a sound exercise and we wish to 
compliment Drs O'Dowd and O' Dowd for 
having reassessed the clinical value of using the 
data of quickening for estimating duration of 
gestation [Br J Obstet Gynaecol (1985) 92, 1037— 


1039]. The authors may be interested to learn 
that having conducted a comparable study 6 
years ago we discontinued this time-honoured 
practice in the light of the extremely wide ranges 
of last menstrual period-to-quickening intervals 
found in 242 pregnant women (138 nulliparae) 
with known gestational ages (De Gezelle et al. 
1979). 

Fetal movements were first noted by the nul- 
liparae at a mean duration of gestation of 138 
(SD 12; range 104—170) days and by the parous 
women at 128 (SD 12; range 95-178) days and 
the difference between them was highly signifi- 
cant. We also found that in nulliparae, the sex of 
the unborn had no effect on the time of onset of 
maternal perception of fetal activity. However, 
parous women bearing a female fetus felt quick- 
ening significantly (P« 0-01) earlier, which is in 
conflict with the ancient belief that earlier quick- 
ening Is indicative of a male baby. Linear regres- 
sion analysis of maternal age in relation to 
quickening showed no correlation. For nul- 
liparae we found only a borderline correlation 
(P = 0-05) between the time of quickening and 
the infant’s weight at birth, 1 e. a shorter mean 
interval between the last menstrual period and 
quickening for heavier babies. 

Michel Thiery 
Department of Obstetrics 
University Hospital 

De Pintelaan 185 

B-9000 Gent, Belgium 
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Preterm Labour and its Consequences (Proceed- 
ings of the Thirteenth Study Group of the Royal 
College of Obstetricians and Gynaecologists 
(February 1985)) edited by R. W. Beard & F. 
Sharp. Royal College of Obstetricians and 
Gynaecologists, 27 Sussex Place, Regent's Park, 
London NW1 4RG. 402 pages with figures and 
tables, £15.00 (plus postage) 


This is the first time that the RCOG study group 
system has re-examined an important topic. The 
'silver book' on preterm labour was published in 
1977. Since then the streamlined editorial pro- 
cess has resulted in the interval between the 
conference in February 1985 and the publication 
in June of the same year being very commend- 
ably even shorter. 

During these eight years, a revolution has 
occurred in perinatal care. Most of the improve- 
ment in the healthy survival of preterm infants 
has been achieved by intensive neonatal care. 
This, in turn, has given obstetricians oppor- 
tunities to deliver, with much less trepidation 
than before, very small babies. Provided such 
babies are delivered gently, are in good con- 
dition at birth and are born where expert inten- 
sive care can start at once, even those weighing 
no more than 750g stand a better than even 
chance. 

The membership of the study group was 
chosen with great judgement and the contribu- 
tors have either summarized their own and 
others' very recent work or are actually report- 
ing new work. The influence of the National 
Perinatal Epidemiology Unit (NEPU) pervades 
the proceedings. For example, during discus- 
sions, every aspect of management is judged by 
whether it has been, or should be, the subject of 
a prospective randomized controlled (preferably 
blind) trial. The NEPU itself, in one paper, 
brings together the results worldwide of all pro- 
spective controlled tnals involving the use of 
tocolytics in preterm labour. This paper demon- 
strates how difficult it must be to measure the 
‘end-points’ of such treatment; but the con- 
clusions are not as nihilistic as might be 
anticipated. 

There are contributions on epidemiology, on 


risk factors both for preterm births and for the 
infants when born; on recent work on the onset 
of labour (though no-one really yet knows why 
the timing goes wrong); several on fetal physiol- 
ogy—endocrine, neurological and cardio-respi- 
ratory; the role of infection both in the onset of 
labour and in the pathology of mother and baby; 
on whether and when vaginal or abdominal 
delivery are preferable; on the management of 
the preterm neonate; and on the audit of peri- 
natal management. This list is not exhaustive, 
and it would be wrong to omit mention of the 
French Haguenau perinatal study and of a fas- 
cinating report on the influence of psychological 
stress in low birthweight and in preterm labour. 
The principal omission, which was obviously 
intentional, is the role of multiple pregnancy in 
preterm labour. That apart, anyone practising 
obstetrics or neonatal paediatrics and wishing to 
read an update on the current state of knowledge 
must hurry and buy this book. It is more expen- 
sive than its predecessor, but it is even better 

value for money. 
K. John Dennis 


The Role of Prostaglandins in Labour (No. 92 
The Royal Society of Medicine Services Limited 
International Congress and Symposium Series) 
edited by Clive Wood. Royal Society of Medi- 
cine Series Limited, 1 Wimpole Street, London 
WIM 8AE, 100 pages with figures and tables, 
£10.00 


This volume contains a series of papers pre- 
sented at a symposium held in April 1985 on the 
role of prostaglandins in labour. It is divided into 
two parts: examination of the role of endo- 
genous prostaglandins in labour and the role of 
exogenous prostaglandins in the induction of 
labour. Contributions are principally from well 
known authors in the field. The first part of the 
book explores control of prostaglandin produc- 
tion in both man and animals. There is a useful 
description of current work on the regulation of 
prostaglandin biosynthesis in uterine and pla- 
cental tissues and fetal membranes. An interest- 
ing photograph shows the immunohistochemical 
localization of the site of prostaglandin synthesis 
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in human myometrium in late pregnancy. Two 
chapters are devoted to studies concerning the 
interaction between oxytocin and prosta- 
glandins in labour. The section on induction of 
labour has a useful review of the development of 
the use of prostaglandins in this field. Sub- 
sequently studies using prostaglandins in women 
with either high or low Bishop scores are 
described. Preliminary data on the European 
Multicentre trial of intracervical PGE, in tri- 
acetin gel are presented. In addition prosta- 
glandin release using various vaginal delivery 
systems (tablet, pessary, gel) is explored. 

To summarize, this short book provides an 
excellent up-to-date review on prostaglandins 
and labour, and the speed in publication (a few 
months) is to be commended. Despite the 
rapidity in production there are no glaring edi- 
torial errors. The only criticism that one might 
make is that detailed prior knowledge of prosta- 
glandin metabolism would be helpful before 
reading the first section. However, this point 
does not detract that this short book provides a 
useful way by which obstetricians can keep up 
with the current literature on the subject. 

Margaret C. P. Rees 


Ultrasound in Perinatal Care Volume 1 in the 
series ‘Perinatal Practice’ edited by M. J. Ben- 
nett. John Wiley and Sons, Chichester, 1984, 187 
pages with figures and tables, £19.50 


This is apparently the first in a proposed series of 
five volumes which aim to bridge the gap 
between ultrasound in obstetrics and its rapidly 
expanding use in neonatal medicine. 

This first volume contains ten chapters by 
twelve contributors half of whom come from the 
United Kingdom. 

In common with most books on diagnostic 
ultrasound these days it contains an initial chap- 
ter covering the technical aspects of ultrasound 
equipment usage. Although the contents of this 
chapter has been well covered elsewhere this 
particular contribution is readable and readily 
understandable and will be helpful to those 
approaching the subject for the first time. 

There follows a discusion on the 
reproducibility of ultrasound measurements. 
This chapter includes discussion of many of the 
more extravagant claims which have been pub- 
lished in recent years for the prediction of fetal 
birthweight, but the papers are not critically 
discussed and I suspect the detailed statistical 


analyses will be beyond the comprehension of 
many clinical readers. The role of ultrasound in 
obtaining measurements of many other parts of 
the fetal anatomy is discussed by reference solely 
to the author's personal results and much of the 
main body of world literature on the subject has 
not been quoted or referenced. 

Probably the best section 1n the book is that 
covering amniocentesis and fetoscopy. Only a 
short time ago these were procedures carried out 
only in specialist centres and this book reflects 
their widening availability in other centres. 

Conversely the weakest section of the book is 
undoubtedly that on neonatal intraventricular 
haemorrhage. The images illustrating this sec- 
tion are technically poor and were obtained with 
inappropriate apparatus. Once again the author 
of this section relies too heavily on his own 
experience and refers little to the wealth of infor- 
mation from other authors. 

A significant omission from this book is the 
role of ultrasound in imaging the abdominal 
organs of the neonate, particularly liver and kid- 
neys. This seems somewhat surprising since 
there is an excellent section on paediatric 
echocardiography. 

The introduction of this new series is timely 
since the specialty of perinatal imaging is new 
and rapidly growing. Unfortunately this book 
has many omissions and some of its contri- 
butions are less than accurate. Despite this it 
may serve as a useful introduction to the subject 
for those who have little or no personal 
experience. 

H. B. Meire 


In Vitro Fertilisation and Donor Insemination. 
Proceedings of the Twelfth Study Group of the 
Royal College of Obstetricians and Gynaecolo- 
gists, November 1984, edited by W. Thompson, 
D. N. Joyce & J. R. Newton. 402 pages with 
figures and tables, £12.00 


This volume published by the Royal College of 
Obstetricians and Gynaecologists is a compen- 
dium of the papers delivered at the meeting of 
the Study Group on ‘In Vitro Fertilisation and 
Artificial Insemination by Donor! in November 
1984. This is writing at the advancing front of 
knowledge and much of it will date rapidly. It is 
nevertheless a landmark: a definitive statement 
of what we knew at the end of 1984 and a manual 
of practice for years to come. 

There is a neat balance between practicality 


(vide Templeton on ovulation timing or Craft on 
oocyte recovery) and philosophy as exemplified 
by Ann McLaren's essay on the control of 
implantation. The book is dominated but not 
swamped by in-vitro fertilization. There is, for 
instance, a guide to the management of an AID 
clinic by Stewart which may be useful to the 
licensing authority which is to be established 
under Warnock. I liked particularly its stress on 
the confidentiality of AID records and agree that 
NHS case sheets are not the proper place for this 
information. Newton gives an authoritative 
account of the present organization of AID in 
Britain. It is to be hoped that annual returns to 
the College will be made a condition of the 
granting of an AID licence. 

There are few university departments of 
obstetrics and gynaecology in the country which 
do not provide an in-vitro fertilization service 
and none which do not aspire to do so. For them 
this book is a sine qua non, and the same applies 
in hardly less measure to all those involved in the 
provision of AID services. The tremendous 
advance in the understanding of reproduction 
and in the treatment of infertility had its genesis 
here but as with many other scientific discoveries 
the harvest is being gathered in elsewhere. It is 
to our shame and eternal loss that the govern- 
ment has given so little backing to IVF that its 
development has depended almost entirely upon 
commercial exploitation and charity. It speaks 
volumes for the talent and devotion of our clini- 
cians and scientists that, under these circum- 
stances, they can still make a contribution of the 
kind contained in this book. It well deserves the 
awful permanence of print. 

As might be expected from writings which 
were not refereed the individual contributions 
vary greatly in intent, style and length. On the 
one hand there are a number of good short 
reviews. The work by Hull on monitoring the 
ovarian cycle is a fine example of review writing 
at its best. From the immense array of published 
material at his disposal he has winnowed the 
critical facts and marshalled them in a closely 
argued account. In 13 pages of text he has 
packed all that the practitioner or the MRCOG 
candidate needs to know at this time. He was 
much helped by the numerical superscript tech- 
nique of citing references which enabled him to 
put in 44 references without making the text 
unreadable. On the other hand, some contribu- 
tors have adopted the format and content of an 
original article in a scientific journal. The work 
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by Lenton et al. on the endocrine effects of aspi- 
rating the follicle would be readily accepted by 
the most prestigious journals in the field. 
There are printed discussions, not very care- 
fully edited by the speakers, after each presen- 
tation. Quot homines tot sententiae. For my part 
they did nothing to illuminate the text which in 
any case did not require it. Discussions are 
proper to a meeting, not a book. I hope the 
College will drop them from future reports of the 
activities of its Study Groups. 
Arnold Klopper 
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INTRAMUSCULAR/INTRAVENOUS PIPERACILLIN 


In surgical infections 


Proven single agent activit 


Broad spectrum cover, 
including anaerobes’ Activ 
against Strep. faecalis? — 
unlike cephalosporins, 
aminoglycosides and 
metronidazole. 


Highly synergistic with 
aminoglycosides*^' 


Low potential for inducible 
resistance compared with 
third generation' 
cephalosporins?’ 


Effective concentrations in 
bile and peritoneal fluid?’ 


Well tolerated”! 





Prescribing Information. Indications: Pipril is a broad spectrum bactericidal penicillin for the treatment and peri-operative prophylaxis of systemic or local infections caused b 
sensitive organisms. Dosage: Adult patients with normal renal function should receive 4-8g daily in divided doses for mild or uncomplicated infections. In serious or 
life-threatening infections 12-16g daily in divided doses. For peri-operative prophylaxis 2g just prior to surgery followed by at least two doses of 2g at four or six hour intervals 
Patients with renal insufficiency may need dosage reduction — see Data Sheet. Children 2 months to 12 years of age: 100-300 mg/kg daily in three to four divided doses. Neona! 
and infants under two months of age: 100-300 mg/kg daily in two equally divided doses. Contra-indications: Penicillin or severe cephalosporin hypersensitivity. Precautions: 
Safety for use in pregnant or lactating women has not yet been established. Side effects: Uncommon and typical of injectable penicillins. Administration: Pipril is presented ag 
1g or 2g vials, 4g infusion bottles and 4g infusion packs containing piperacillin as piperacillin sodium. See Data Sheet or package leaflet for full details of preparation and 
administration. Product Licence No. 0095/0073. Basic NHS Price: 1g vial £2.98, 2g vial £5.90, 4g infusion bottle £11.66. 4g infusion pack (4g bottle, 50 mi WFI plus needle) 
£12.43. Further information is available on request. 
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Because one day she'll want a bab 


ibing Information 


re One pessary 3 hours before surgery. Allow pessary to warm to 


temperature in unopened foil sachet before use. Contra- 

tion Hypersensitivity to prostaglandins. Precautions Use with 
n in patients with obstructive airway disease, cardiovascular 
ciency, elevated intra-ocular pressure, cervicitis or vaginitis 
patient under observation if surgery is postponed much beyond 
rs after insertion of pessary as abortion may occur. Follow up of 
it essential to ensure termination has been completed as effect ot 
»rost on foetus has not been established. Do not use Cervagem 
duction of labour or cervical softening at term. Side-Effects 

al bleeding, mild uterine pain. Nausea, vomiting, diarrhoea 
iche, muscle weakness, dizziness, dyspnoea, chest pain, mild 

ia. Presentation Pessary containing Img gemeprost in carton of 
dose foil sachets. PL No. 0012/0149. Basic NHS Cost ( April 
£82.50 per box. References: 1. Harlap,S. et al., N.Eng.]. Med., 
301, 677. 2. Richardson,J.A. & Dixon,G., Brit. Med.]., 1976, 1, 
3. Chen.J.K. & Elder, M.G., Obstet.Gynecol., 1983, 62, 339 
ristensen, N.J., Bygdeman, M. & Green,K., Contraception, 1983 
51. Cervagem is a trade mark. Further information is available 
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No matter how much care is taken, mechanical dilatatio: 
cervix carries a risk of cervical trauma, which can increase th: 
spontaneous abortion in a future, wanted pregnancy. 

Cervagem gently dilates the cervix, significantly reducing th 
force needed during the procedure,” 
and so minimising the risk of 
trauma. It is the first synthetic 
prostaglandin specifically 
licensed for cervical 
dilatation prior to first- 
trimester termination. 

With the simple 
dosage of one pessary 
inserted three hours 
before surgery, unwanted 
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Ponstan 
for menorrhagia and 
menstrual pain 


cem RR 






Prescribe 


Ponstan Capsules 


mefenamic acid capsules BP 
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PRODUCT INFORMATION FROM PARKE-DAVIS RESEARCH LABORATORIES 
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when considering surgery 


inendometriosis 


Consider... 


anol 


danazol 


O before surgery 


[1 after surgery 


.andin some cases 


o instead of surgery 


fróm the start 


Danolis aregistered trade mark. 
Winthrop Laboratories, Onslow Street, Guildford, Surrey Gut AYS. wiNT HR 





Prescribing information 
DANOL danazol 


Forthe treatment of endometriosis and 
associated infertility, benign breast disease (e.g. 
fibrocystic mastitis), menorrhagia and 
premenstrual syndrome. Also for virginal breast 
hypertrophy, primary constitutional precocious 
puberty, gynaecomastia and other similar 
endocrine disorders. 


Danol Capsules (danazol 200 mg) 

Danol 200 C-Pak For patients requiring 200 mg 
daily. Calendar pack of 56 capsules in blister 
strips of 28. Cartons of 50 & 100 in blister strips 
of 10. Basic NHS cost of one day's treatment 
6lp-42.44 (1-4 capsules ex C-Pakor 100 pack). 
PL 007 1/0095. 


Danol-'/; Capsules (danazol 100 mg). 
Cartons of 50 & 100 in blister strips of 10. Basic 
NHS cost of one day's treatment 31p-$1.23 
(1-4 capsules ex 100 pack). PL 007 1/0094. 


Dosage (See data sheet for details) 


Adults Treatment should start during 
menstruation — preferably on day one — to avoid 
the possibility of pregnancy. The need for 
treatment should be reviewed at regular 
intervals; normally, a Course of treatment should 
not exceed 6 months. 

Endometriosis Initially 400 mg daily, then adjust 
within range of 200-800 mg daily. 
Menorrhagia Usual dose 200 mg daily; range 
100-400 mg daily. The need to continue 
treatment should be reviewed after 3 months. 
Premenstrual syndrome Usual dose 200 mg 
daily. The need to continue treatment should be 
reviewed after 3 months. 

Benign breast disorders starting dose 300 mg 
daily. 


Children 100-400 mg daily. 


Contra- indications Pregnancy, breast feeding, 
porphyria. 


Precautions |. Advise non-hormonal 
contraceptive methods during treatment. 
2. Because of fuid retention, use with care in 
patients with cardiac or renal dysfunction, 
epilepsy or migraine. 3. Danol may increase 
insulin resistance in patients with diabetes 
mellitus. 4. In hepatic dysfunction. 5. Danoi 
may potentiate the action of anticoagulants. 
6. Discontinue if signs of virilisation develop. 


Side effects Androgenic side effects (acne, 

oily skin, fluid retention, hirsutism, clitoral 
hypertrophy, voice changes, flushing and 
reduction in breast size) occur occasionally. 
Nausea, headache, dizziness, rash, nervousness, 
vertigo, emotional lability, backache, skeletal 
muscle spasm and hairloss have also been 
reported. Danol has little overall effect on libido 
and thrombo-embolic complications are 
unlikely. Any increase in weight which occurs 
may respond to dietary control. 


Danol is a registered trade mark. 


Further information available from 
Winthrop Laboratories, 

Onslow Street, 

Guildford, Surrey GU | AYS 
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Clinical 
Reproduction 
and Fertility 


Edited by W.R. Jones 

Department of Obstetrics & Gynaecology, 
Flinders Medical Centre, Bedford Park, 
SA 5042, Australia 









This is the only journal devoted to the full 
range of clinical aspects of reproduction 
and fertility where research is growing 
rapidlv, particularly in the fields of 
infertility and fertility regulation. It 
publishes papers which make an original 
contribution, either experimental or 
theoretical, in any aspect of the physiology 
of reproduction. Clinical Reproduction and 
Fertility has been adopted as the official 
publication of the Fertility Society of 
Australia. 


Subscription Information 

Clinical Reproduction and Fertility is published 
bi-monthly. Subscription rates for 1986 are 
£83.50 (UK & overseas), US$127.00 (USA & 
Canada), A$120.00 (Australasia) post free. 


Subscriptions and specimen copies are 
available from the publishers at the address 
below. 


Blackwell Sclentific Publications 


P.O. Box 88, Oxford, England 








ritodrine HCI 
uterine relaxant in uncomplicated premature labour 
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_Prostin E2 VAZI ^1 &£1 





DATA SHEET 


Presentation: Transiucent thixotropic gel containing 1 or 2mg dinoprostone per 3g (2.5ml). 
Uses: Oxytocic. Prostin E2 Vaginal Gel is indicated for the induction of labour, especially in patients with favourable 
induction features, when there are no foetal or maternal contra-indications. 
Dosage and Administration: One milligram to be administered vaginally. If labour is not established a second dose of 
one or two milligrams may be administered after 6 hours as follows: One milligram should be used where uterine activity 
is insufficient for satisfactory progress of labour. Two milligrams may be used where response to the initial dose has 
been minimal. Maximum dose 3mg (see "Precautions"). The gel should be inserted high into the posterior fornix 
avoiding administration into the cervical canal. The patient should be instructed to remain supine for at least 30 minutes. 
Contra-indications, Warnings, etc. Contra-indications: There are no absolute contra-indications to the use of Prostin 
E2. However, its use is not recommended in the following circumstances: 
1. For patients in whom oxytocic drugs are generally contra-indicated or where prolonged contractions of the uterus are 
considered inappropriate such as: 
Cases with a history of Caesarean section or major uterine surgery; Cases in which major degrees of cephalopelvic 
disproportion may be present: Cases in which there is clinical suspicion or definite evidence of pre-existing foetal 
distress; Cases in which there is a history of difficult labour and/or traumatic delivery; Grand multiparae with six or more 
previous term pregnancies. 
2. Patients with ruptured membranes. 
3. Patients with a known sensitivity to prostaglandins. 
Warnings: Since it has been found that prostaglandins may potentiate the effect of oxytocin, it is recommended that, if 
these drugs are used together or in sequence, the patient's uterine activity should be carefully monitored. The product is 
available only to hospitals and clinics with specialised obstetric units. 
Precautions: Prostin E2 Vaginal Gel and Prostin E2 Vaginal Tablets are not bioequivalent. Caution should be exercised 
in the administration of Prostin E2 Vagina! Gel for the induction of labour in patients with: 
{i} glaucoma or raised intra-ocular pressure: 
(i) asthma or history of asthma. 
in addition, in labour induction, cephalopelvic relationships should be carefully evaluated before use of Prostin E2. 
During use, uterine activity, foetal status and the progression of cervical dilatation should be carefully monitored to 
detect possible evidence of undesired responses, e.g. hypertonus, sustained uterine contractions, or foetal distress. 
in cases where there is a known history of hypertonic uterine contractility or tetanic uterine contractions, it is 
recommended that uterine activity and the state of the foetus should be continuously monitored throughout labour. The 
possibility of uterine rupture should be borne in mind where high-tone myometrial contractions are sustained. Animal 
studies lasting several weeks at high doses have shown that prostaglandins of the E and F series can induce 
proliferation of bone. Such effects have also been noted in newborn infants who have received prostaglandin E 1 during 
prolonged treatment. There is no evidence that short-term administration of Prostin E2 Vaginal Gel can cause similar 
bone effects. 
Side-effects: Very occasional gastrointestinal disturbance. Uterine hypertonus or unduly severe uterine contractions 
have rarely been encountered. 
Overdosage: Treatment of overdosage must be, at this time, symptomatic since clinical studies with prostaglandin 
antagonists have not progressed to the point where recommendations may be made. 
Pharmaceutical Precautions: Store in a refrigerator at 2--8'C. The contents of one syringe to be used for one patient. 
Discard after use. 
Legal Category: Prescription only medicine. 
Package Quantities: Prostin E2 Vagina! Gel is available in single packs of 1mg or 2mg. 
Further Information: Unlike other oxytocics, Prostin E2 exhibits the capacity of the prostaglandins to influence uterine 
activity at any stage of gestation. Other Prostin E2 dosage forms are available for induction of labour (oral, vaginal and 
i.v. routes), foetal death in utero (i.v. route), therapeutic termination of pregnancy (i.v. and extra-amniotic routes), missed 
abortion and hydatidiform mole (i.v. route). 
Product Licence Number: Prostin E2 Vaginal Gel 1mg PL 0032/0123 

Prostin E2 Vaginal Gel 2mg PL 0032/0124 
Date of Preparation or Last Review: March 1986 
Basic N.H.S. cost: 1mg £14.52; 2mg £16.00. 






SCs Upjohn Limited - Fleming Way - Crawley - West Sussex. 


Registered Trademark: PROSTIN 
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Upjohn leads the way for 
the induction of edm 
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VAGINAL GEL 


P Sophisticated Formulation @ Unique Applicator 








Prostin E2 is 
also available 
in other 
formulations 
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Chorionscope 


by Ghirardini 


Suspected embryonic deformation 
or damage should be clarified as 
early as possible. Amniocentesis 
and foetoscopy are mainly used 
for this purpose. 


Reliable results are unfortunately 
only available at a relatively ad- 
vanced stage of pregnancy. 


Thanks to the development of the 
DNA analysis and chromosomes 


Contact us for details: 


i ii 
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analysis of chorionic coat it is now 
possible to obtain the necessary 
test results and to initiate the re- 
sulting steps at a much earlier 
stage of pregnancy. 


With the chorionscope chorionic 
coat can be obtained by means of 
controlled aspiration biopsy bet- 
ween the 9th and 13th week of 
pregnancy. 


RICHARD WOLF UK LTD 
P.O.BOX 47 - MITCHAM 


SURREY CR4 ATT 
Tel.: 01-640-3054 Telex: 8 86 329 
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The oldest disease 


known to man 
ut suffered by woman. 
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1as been estimated thatevery month in the 
er half a million women and girls have to 
me off work or school because of 

nstrual problems! 

ace most symptoms of premenstrual 

ome (PMS) occur when progesterone 

are falling, a logical therapeutic approach 
yp-up the levels of natural progesterone. 


Cyclogest, natural progesteron 
known contra-indications and f 
effects have been reported aft 
clinical use. 

Administered once or twi | 
dent on severity of symptoms, 
rapidly and effectively relieves | 

logical and physical symptoms 


iis is most readily and effectively p. premenstrual syndrome (PMS 

‘ed with Cyclogest which, unlike Cyclogest. Todays natura 

atic progestogens, increases effective solution to the oldes 

vel of plasma progesterone? known to man, but suffer: 
Progesterone B.P. 


atural progesterone for premenstrual problems 


DANTEC Electronics Ltd. Formerly DISA 


dè DANTE C TECHNO HOUSE * REDCLIFFE WAY * BRISTOL BS1 6NU 


Telephone: 0272 291436 - Cables: DISAWORKS. Bristol - Telex: 449695 
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— unsurpassed for diagnosis in urology, gynecology, 
pediatrics and rehabilitation 


* Menu-operated with 10 programs 
* 5-channel recordings of flow, pressures, and sphincter activity 


* Performs both gas and water cystometry 


* Records urethral pressure profile 

* Remotely run investigations from patient unit 

* Post-processing with results on control unit 

* Software for patient filing on external computer 
* Built-in hardcopy printer 

* Color display on optional slave monitor 


* Automatic calibration and system selftest 


f nature can't 
deliver... 





With Seronos help you cav 


As many as | in 6 couples need help in having that much longed for child. As time passes, the chances 
of pregnancy diminish causing stress and further pressure on the relationship. 


Today, the products of Serono research offer nature a helping hand. With your involvement and 
early appropriate treatment, many previously infertile couples can now be successfully treated. 


Serono Products are: Metrodin (Urofollitrophin Injection) 
Pergonal (Menotrophin Injection B.P.) 

Profasi (Human Chorionic Gonadotrophin Injection B.P.) 
Serophene (Clomiphene Tablets B.P.) 





Specialists in Fertility 
For further details please contact: ARE Am 


Serono Laboratories (U.K.) Ltd., 
2 Tewin Court, Welwyn Garden City, Herts AL7 I AU. Tel: (0707) 331972 





Forthcoming RCOG meetings in 1987 


14th January 


Postgraduate Symposium 


"Gynaecology in the Elderly" 


19th/20th 
February 


18th February Scientific Meeting 


Educational Course 
"Critical Evaluation of Research in Perinatal Medicine" 


"Control of pituitary hormone secretion in 
gynaecological practice" 


Further details are available from:- 


Postgraduate Education Secretary, 
Royal College of Obstetricians and 


Gynaecologists, 
27 Sussex Place, 
Regent's Park, 


LONDON NWI 4RD. 
(Tel: 01-262 5425/402 2317). 





Obstetrics Pocket Consultant 





G. M. Stirrat ma, MD, FRCOG, 
Professor of Obstetrics and 
Gynaecology, University 

of Bristol 


This book is designed to be a mine of 
useful information for all who look 
after pregnant women. House officers, 
obstetricians, general practitioners, 
midwives and medical students will 
find within its pages facts which help 
to make the physiology and pathology 
of pregnancy clearer to them and to 
their patients. The second edition 
takes into account advances in 
knowledge and reflects changes in 
management over the past four years. 






Contents: Introduction; 
Physiological changes in 
pregnancy; Fetal growth and 
development; The placenta and 
amniotic fluid; Antenatal care; 
Congenital malformations; Medical 
complications of pregnancy; 
Rhesus isoimmunization; Maternal 
and fetal infections; Practical 
problems in pregnancy; Labour; 
Obstetric emergencies; Perinatal 
and maternal mortality; 

The neonate, The puerperium; 
Prescribing during pregnancy and 
lactation. 

Second Edition, Spring 1986. 

288 pages, 23 illustrations. 

Paper, about £7.95 0 632 01394 X 









Blackwell Scientific Publications Ltd Osney Mead, Oxford OX2 QEL 
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Lamicels 


OSMOTIC CERVICAL DILATOR 


An alternative to 





Mechanical or Pharmacological Dilatation 
of the Cervix prior to Suction Termination 








A sterile, disposable tent made of fluid to the sponge causing the 
polyvinyl alcohol surgical sponge, sponge to gradually and gently 
impregnated with magnesium expand. 
sulphate («400mg). Available in Osmotic translocation is the result 
3mm and 5mm diameters, the tent of the concentration of magnesium 
IS shaped to assure easy, safe sulphate held in contact to the 
insertion and passage into the cervical tissue by the device 
endocervical canal to just beyond Dilation and softening occur with no 
the internal os. high mechanical pressures on the 
Cervical dilation occurs by Cer vix 


osmotic translocation of cervical 
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Cory Bros (Hospital Contracts) Co. Ltd., 4Dollis Park, London N3 1HG. Telephone: 01-349-1081 





FACULTY OF ANAESTHETISTS 


ROYAL COLLEGE OF SURGEONS OF ENGLAND 
SYMPOSIUM ON 
*Safer Obstetric Anaesthesia" 
6th and 7th November 1956 
To be held at the Roval College of Surgeons of England 


To include sessions on: 


Epidemiological Aspects Unit Size 
Safer General Anaesthesia Severe Pre-Eclampsia 
Safer Regional Analgesia and Eclampsia 
Resuscitation of the Mother Teaching and Training 


This symposium is in association with the Royal College of Obstetricians and 
Gynaecologists. 


The Registration fee is £40.00 which includes morning coffee and afternoon 
tea. 


Application forms are available from : Education Secretary, Faculty of 
Anaesthetists, Royal College of Surgeons of England, Lincoln's Inn Fields, 


London WC2A 3PN. Closing date for receipt of completed application forms 
24th October 1986. 


Spontaneous and Recurrent Abortion 





Edited by M.J. Bennet MD, FCOG, MRCOG, FRACOG, Australia 
D.K. Edmonds MB, ChB, MRCOG, FRACOG, London 


Fifteen per cent of clinically diagnosed pregnancies end in abortion. This comprehensive 
multi-author work edited by two experts from London and Australia addresses the causes of 
spontaneous and recurrent abortion. 


The problem is all too common, but until now, current advances and research have not been 
brought together in one work. The causes of, and influences on, spontaneous and recurrent 
abortion are critically discussed in chapters on chromosonal abnormality; maternal age, uterine 
abnormality, infectious agents, immunological factors and diethylstilboestrol exposure. The 
psychological aspects are not neglected but are thoughtfully discussed. The first chapter covers 
the principles of management of spontaneous and recurrent abortion. The book should be of 
great interest to both obstetricians and gynaecologists faced with a distraught patient and the 
questions ‘why did it happen to me”, and, more importantly, ‘will it happen again? 


1986. 325 pages, 43 illustrations. About £22.50 ISBN 063201207 2 
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Karl Storz 


Endoscopes with 


Contact-Micrà [Telescopes 










PANORAMIC VIEW 
(cavum uteri) 1x 








PANORAMIC VIEW 





(cervix channel) 30x 
- 


The HAMOU Contact-Micro-Colpohysteroscope 
allows: 


® Macroscopic and microscopic exploration 
of pathologic or suspicious areas after in vivio 
coloration of the uterine cavity or the cervix 


a Localization of Squamous-columnar junction 
even when ascentioned in the endocervix. 


a Cellular aspects and precise topography of 
pathologic areas and extension to the 
endocervix and isthmus. 





MICROSCOPIC VIEW a Ambulatory performance without anaesthesia. 
150x 
UNITED KINGDOM AGENTS Name 
Rimmer Brothers (Rimbros Ltd) (please print) 
Aylesbury House - Clerkenwell Green 
LONDON EC1R ODD Address 
Tel.01-251 6494 ———————Á— ————— eÜ 
Please send me further information [] Town County Code 


Please ask a Representative to contact 
me to arrange a demonstration. LJ Telephone 
Please tick appropriate box 
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whole : 
body treatment =~ —- for premenstrual 


syndrome 
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dydrogesterone B.P. 


treats both the physical 
and psychological symptoms 





Further information is available on request. 


duphar DUPHAR LABORATORIES LIMITED WEST END SOUTHAMPTON TEL 0703 472281 cQ 


British Journal of Obstetrics and Gynaecology 
September 1986, Vol. 93, pp. 897 


COMMENTARY 





Genetics of hypertension in pregnancy 


It is not often that one has the privilege to read 
and witness a study as unique as Leon Chesley's 
investigation (this issue p. 898) into the family 
history of women with eclampsia. Here it is, a 
model to all investigators, young and old, into 
the single-minded pursuit of excellence and per- 
sistence in trying to answer a single question. 
Does pre-eclampsia have a genetic basis? To 
answer this question, Chesley identified a cohort 
of eclamptic women delivered in the Margaret 
Hague Maternity Hospital between 1931 and 
1951 and then personally pursued the obstetric 
history of the daughters, grand-daughters and 
daughters-in-law by obtaining their obstetric 
records from more than 150 hospitals. Desmond 
Cooper has analysed the data and the authors 
have concluded that the disorder is highly herita- 
ble, and is consistent with a single gene model. 
There are, as the authors freely admit, diffi- 
culties inherent in the information available 
from the case records, and the problems of mak- 
ing the diagnosis of pre-eclampsia as distinct 
from eclampsia. The concept is not new, but the 
distinction between genetic and environmental 
factors has always been difficult. The inclusion 
of daughters-in-law to provide a suitable control 
group makes provision for possible environmen- 
tal effects. 

The study is a logical conclusion to the work of 
Chesley et al. (1961) and Adams & Finlayson 
(1961) who demonstrated an increase in the inci- 
dence of pre-eclampsia in the sisters of pre- 
eclamptic women. Cooper & Lister (1979) 
suggested that a single recessive gene could 
determine susceptibility to pre-eclampsia, and 
all the evidence points to the likelihood of a 
single gene hypothesis in its aetiology. 

So what are the implications of such a finding? 
It is clear that there are many factors that influ- 
ence the development of pre-eclampsia such as 
twin pregnancies, diabetes, molar pregnancies 
and severe rhesus isoimmunization which 
increase the incidence of pre-eclampsia and act 
against the concept of a single gene inheritance. 
Furthermore, there have been numerous publi- 
cations over the years that suggest climatic and 
environmental factors affect the incidence of 


pre-eclampsia and eclampsia, and these cannot 
be lightly discarded. It seems likely that any 
single recessive gene must act by some specific 
enzyme induced activity, that is, at least in part, 
activated by one or several substrate-led 
deficiencies. 

The particular importance of all these obser- 
vations is that it points to the possibility of being 
able to identify an 'at risk' population. It must be 
remembered that pre-eclampsia most commonly 
occurs in primigravidae and is not generally a 
recurrent condition, and any hypothesis that 
attempts to explain the nature and occurrence of 
pre-eclampsia must take that into account. 
Furthermore, it is important to realize that the 
present hypothesis is limited to an analysis of 
maternal factors and takes no account of either 
paternal or fetal genetic constitution. 

Not one of these considerations detracts in 
any way from this superb study of the family 
histories of women with eclampsia. It is unlikely 
to be repeated unless some specific and easily 
identified marker 1s described that will enable us 
in the future to perform long-term studies of 
genetic and clinical data in women who develop 


severe hypertension and proteinuria in 
pregnancy. 
E. M. Symonds 
Department of Obstetrics & Gynaecology 
University Hospital 
Queen’s Medical Centre 
Nottingham NG7 2UH 
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Genetics of hypertension in pregnancy: possible single 
gene control of pre-eclampsia and eclampsia in the 
descendants of eclamptic women 


LEON C. CHESLEY, DESMOND W. COOPER 


Summary. Our report concerns the incidences of pre-eclampsia and 
eclampsia in 147 sisters, 248 daughters, 74 granddaughters, and 131 
daughters-in-law of women who have had eclampsia. The disorder is 
highly heritable. We have analysed the data in two ways, firstly, as a 
single gene condition and, secondly, as a multifactorial condition. The 
Observed incidences fit closely with the single pene model with fre- 
quency of the putative gene being 0-25. When Falconer's method of 
estimating heritabilities of discrete characters is used, estimates of 
120% (sisters), 88% (daughters), and 105% (granddaughters)—none 
significantly different from 100%—are obtained. Insofar as possible, 
our definition of pre-eclampsia corresponds with EPH in the descriptive 
classification of the Organisation Gestosis and to ‘severe pre-eclampsia’ 
in Nelson's classification. The women were delivered in many different 
hospitals, however, and many records fail to provide all of the essential 


information 


Several bodies of evidence indicate that pre- 
eclampsia and eclampsia are largely under 
genetic control. The early obstetric literature 
has many reports of eclampsia in sisters, mothers 
and daughters—usually one daughter, but up to 
four (Elliot 1873) or five (Berg 1934). Hin- 
selmann (1924), in his review of the literature, 
agreed with Scanzoni (1867) that eclampsia was 
then so common that the familial cases might be 
mere coincidence. The first systematic prospec- 
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tive study or the familial factor was made by 
Chesley et al. (1961). They reported the inci- 
dences of pre-eclampsia and eclampsia in the 
first pregnancies of sisters and daughters of 
eclamptic probands to be greatly increased over 
the incidence in the population of the maternity 
hospital. (Because many studies have estab- 
lished that pre-eclampsia and eclampsia are pre- 
dominantly disorders of first pregnancies, all 
studies referred to in our paper are based upon 
data from first pregnancies, unless we state 
otherwise.) 

Using data from Aberdeen, Adams & 
Finlayson (1961) compared the incidences of 
pre-eclampsia in the sisters of pre-eclamptic pro- 
bands and those of women having had nor- 
motensive pregnancies, and found a similar 
increase. Chesley et al. (1968) extended their 
series of daughters and sisters and added daugh- 
ters-1in-law as controls. They confirmed that the 
blood relatives had a much higher incidence and 
that the incidence in the daughters-in-law was 
that of the population. Cooper & Liston (1979) 


analysed the data of Chesley et al. (1968), 
Adams & Finlayson (1961), and further data 
from Aberdeen. They put forward the hypoth- 
esis that a single recessive gene determines the 
susceptibility to pre-eclampsia, but could not 
decide whether the gene acted in the mother or 
in her fetus. Again using data from Aberdeen, 
Sutherland et al. (1981) studied the incidences of 
pre-eclampsia in the first pregnancies of mothers 
and mothers-in-law of affected probands and of 
mothers and mothers-in-law of an unaffected 
control group; from their findings, they con- 
cluded that the maternal genotype alone was 
responsible and that the incidences were com- 
patible with the single gene hypothesis, although 
polygenic inheritance could not be excluded. 

Two other studies should be mentioned, 
although they were not confined to first pregnan- 
cies. Brocklehurst & Ross (1960) reported 11 
cases of eclampsia in eight women and ‘many 
cases’ of pre-eclampsia in other women of four 
generations of a closely inbred family. Hum- 
phries (1960) selected 100 women with ‘hyper- 
tensive toxemia of pregnancy’ (probands) and 
200 others having had normal pregnancies, all of 
whom had been born in the Johns Hopkins Hos- 
pital, in Baltimore, Maryland. Analysis of their 
mothers’ obstetric charts for the pregnancies of 
which the patients were born showed that 28% 
of the mothers of the probands had had hyper- 
tension as against 13% of the mothers of the 
controls. However, 23% of the probands were 
multiparae and were not likely to have had pre- 
eclampsia. Furthermore, only a minority of the 
mothers had been primigravidae at the time and 
only 40% of the maternal hypertensive pregnan- 
cies had occurred in primigravidae. It seems 
probable that most of the maternal hypertensive 
'toxemias' had not been pre-eclampsia, particu- 
larly since follow-up study of the mothers 10 and 
20 years after the index pregnancies revealed 
that hypertension was more prevalent among 
the mothers of the probands than among the 
mothers of the control group. 

The purpose of our paper is to give a complete 
summary and analysis of data collected by the 
senior author over the 49-year-period from 1935 
to 1984. We show that this body of data gives a 
good fit with the predictions of the hypothesis 
that pre-eclampsia is determined by a single 
recessive gene acting in the affected women 
rather than their fetuses. 
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Subjects and methods 


Our primary source of information has been the 
women who had eclampsia between 1931 and 
1951 in the Margaret Hague Maternity Hospital, 
Jersey City, New Jersey and whom we have 
re-examined at intervals since 1935. All infor- 
mation given to us by the women has been 
verified, supplemented or modified by marriage 
and birth registrations in the state registry of 
vital statistics in Trenton, New Jersey and in 
other states as needed. Moreover, the registries 
have enabled us to ‘reconstruct’ and trace the 
descendants of the women dying of eclampsia or 
soon after. As an example, one woman died of 
eclampsia in 1932, leaving 9 children; we have 
traced all 84 of her descendants, living in seven 
states, as confirmed by correspondence with 
several of them. 

In the analysis of the pregnancies of daugh- 
ters, granddaughters and daughters-in-law we 
have seen obstetric charts from more than 150 
hospitals. In some instances the only positive 
information to be gleaned is that the woman 
probably had a baby. 

Data on 75 daughters-in-law, all the sisters 
delivered in the Margaret Hague Hospital, and 
187 daughters were given in Chesley et al. 
(1968). A further 56 daughters-in-law, 61 daugh- 
ters and all granddaughters are reported on for 
the first time here. Information on daughters in 
Chesley et al. (1968) was almost complete; 
348/363 (96%) of all daughters who were 15 or 
older at that time had been traced. The propor- 
tion of daughters and granddaughters traced in 
the period 1969-1984 cannot be given because 
nearly 100 of the original mothers have now 
died, and contact with many of the families lost. 


Definition of pre-eclampsia 


Chesley et al. (1968) used the word ‘toxemia’ for 
what we now call pre-eclampsia. "Toxemia' is an 
ambiguous misnomer, used by some as syn- 
onymous with pre-eclampsia and by others as a 
broader term including various hypertensive dis- 
orders complicating pregnancy. What we here 
call ‘pre-eclampsia’ is roughly equivalent to 
‘severe pre-eclampsia’ in Nelson’s (1955) classi- 
fication, with the exception that p e 
had proteinuria (but usually had laterhenhoten- 
sive pregnancies). As noted in : 
mation about oedema and protejhUriá oftén was: 


e infor- 2 
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Table 1. Observations recorded in hospital charts of primigravid daughters of eclamptic women 





All readings hypertensive 
Single Two or 
recording more 

Cases 4 61 
Proteinuna 

Negative or trace 1 10 

One plus or more 2 35 

No note about urine 1 16 
Oedema 

None or slight 2 9 

Present 0 35 

No note about oedema 2 17 
Proteinuria and oedema 

Neither 1 3 

Both 0 22 

One not noted 2 37 

Neither noted 1 4 
Diagnosis 

Borderline 1 1 

Pre-eclampsia 0 60 
*See text. 


descriptive classification used by the Organisa- 
tion Gestosis (Rippmann 1970). 


Results 
Pregnancies in daughters 


The diagnosis of pre-eclampsia or eclampsia was 
made in the first viable pregnancies of 65 of the 
248 daughters, or 26-296. First pregnancies are 
said to have aborted in 15, or 6%, but they 
probably were underreported. The analyses per- 
tain to the first pregnancies carried -o viability 
and include two with pre-eclampsia known to 
have followed abortions. Seven first pregnancies 
were complicated by placental abruption, three 
in association with pre-eclampsia. Eight first 
pregnancies resulted in stillbirths (32-3 per 
1000), four in association with pre-eclampsia; 
there were at least two neonatal deaths, but the 
total is uncertain; one of the two was associated 
with maternal pre-eclampsia. 

The recordings in the hospital charts are sum- 
marized in Table 1. There was no recording of 
blood pressure in 25 primigravidae (10-196) and 
among the 25 there was no analysis of urine or 
note as to the presence or absence of oedema in 
20 (8-296 of all cases). Three of the women in 


Blood pressure 


Normal and 
hypertensive No One or more 
readings recording all normal Totals 
45 25 113 248 
20 2 46 79 
12 1 8 58 
13 22 59 111 (44-796) 
17 0 41 69 
7 3 9 54 
21 22 63 125 (50-496) 
12 0 34 50 
3 1 0 26 
22 4 27 87 (35-1%) 
8 20 52 85 (34-3%) 
12 0 0 14 
2 3* 0 65 


that group have been regarded as having had 
pre-eclampsia, one on the basis of her private 
physician's letter and two because they said that 
they had been admitted to the hospital several 
days before labour because of high blood pres- 
sure and swelling, none of which was recorded in 
their charts although they had been in the hos- 
pital for some time before the onset of labour; 
one of them had a stillbirth. 

Sixty of the women regarded as having had 
pre-eclampsia had sustained hypertension with 
no recordings of a normal pressure at the time; 
the remaining two had an interspersion of hyper- 
tensive and normotensive readings and both had 
proteinuria and oedema. Fourteen women were 
classified as borderline; some may have had pre- 
eclampsia but there was not enough information 
to sustain the diagnosis. 

Overall, there was no recording of urine 
analysis in 44-7426 , although it is half a millenium 
since Savonarola wrote that the urine of a preg- 
nant woman should be regarded with solemnity. 
The charts contained no note as to the presence 
or absence of oedema in 50-496 of the cases, and 
information about both urine and oedema was 
absent in 34-326; one or the other was missing in 
another 35-196. 


- 
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Table 2. Viable pregnancies in daughters of eclamptic women 





Hypertensive 
Recurrent Newt Eclamptic Placental abruption — Stillbirth 
Pregnancy Cases No Fo No. 96 NO % No. Fo No Fo 
First 248 0 0 60 242 5 2-0 7(3)* 2.8  8(4* 32 
Second 161 6 3.7 4 2:5 1 0-6 4(3)* 1:8 3(2)* 18 
Third 101 1 1-0 3 3-0 1 1-0 2(0)* 20 1(1)" 1-0 
Fourth 33 1 3-0 0 0 0 0 1(1)* 30 1¢1)* 30 
Fifth through sixteenth — 28 0 0 1 3-6 0 0 0 0 0 0 
Totals 571 8 1-4 8 1-4 7 1-2 14(7)* 2.5 13(8)* 23 


* Associated with hypertensive pregnancies. 
THypertension in second or later pregnancy following normotension in first 


Table 3. First viable pregnancies of daughters of eclamptic women 


Pre-eclamptic 
Heterogeneity 
Daughters Total cases No Fo x2 
(a) Born of eclamptic pregnancy 84 26 30-9 
versus 1-48 
Born of another pregnancy 164 39 23-8 (1 d f.) 
(b) Born of mothers' first pregnancies 159 39 24-5 
versus 1-71 
Born of later pregnancies 89 26 29-2 (1 df) 
(c) Mother hypertensive ın long-term follow-up 121 35 28-9 
versus 0-90 
Mother normotensive ın long-term follow-up 127 30 23.6 (1 d.f.) 
(d) Birth orders 
1 88 21 23.9 
2 65 17 16-2 3-63 
3 45 9 20-0 (3 d.f.) 
4 or later 50 18 36-0 





None of the x? is significant at the 5% level 
d.f., Degrees of freedom. 


Table 4. Familial incidence of pre-eclampsia/eclampsia in first viable pregnancies of daughters of eclamptic 
women 


Pre-eclampsia 
Daughters No with —————— 
per family Families Daughters _ pre-eclampsia/eclampsia 96 by daughters % by families 
I 93 93 23 24-7 24 7 
2 42 84 18 2155 35-8 
3 15 45 10 22 2 46-7 
4 and 5 4+2 16 + 10 125: 2 53-9 66 7 


Totals 156 248 65 26-2 32-0 
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Among the 65 daughters thought to have had 
pre-eclampsia, only 38 are known ta have had 
proteinuria of at least one plus. The urines of 10 
were negative for protein or had only a trace, but 
in most instances only one test had been done, 
often several days after delivery. The urines of 
the remaining 17 had not been tested. Thus, the 
diagnosis of pre-eclampsia must be suspect in 27 
of the 65 cases. Although proteinuria is a hall- 
mark of pre-eclampsia and eclampsia, it usually 
is of late onset and sometumes absent. Sibai et al. 
(1981) noted that 14 (21%) of 67 eclamptic 
women had had the onset of convulsions before 
or without the appearance of proteinuria. More- 
over, the proteinuria is transient and usually dis- 
appears shortly after delivery. 

All ten of the women without significant pro- 
teinuria have had later pregnancies, which were 
normotensive in eight; the other twe had recur- 
rent hypertension. Fourteen of the 17 whose 
urines had not been tested have had later preg- 
nancies, all of which were normotensive. Nor- 
motensive pregnancies following hypertension 
in the first support the diagnosis of pre- 
eclampsia in the first. Overall, 54 of the 65 have 
had later pregnancies carried to viability, 47 
(87%) with all pregnancies normotensive. Seven 
women had hypertension in eight later 
pregnancies. 

The diagnoses of pre-eclampsia made in the 
hospital where the women were delivered have 
been rejected in two cases because of the lack of 
recorded findings in one; the other had hyper- 
tension before pregnancy, in four pregnancies, 
and at follow-up, and a diagnosis of ‘Goldblatt 
kidney' has been made. More commonly, we 
have diagnosed pre-eclampsia in women whose 
hospital charts do not bear tha: diagnosis, 
especially in private patients. An extreme 
example is a 15-year-old girl whose mother had 
had eclampsia at age 15; the patient's chart 
shows an acute onset of hypertension, heavy 
proteinuria, and oedema, and that she was sent 
home. A few days later she was admitted with 
convulsions (nine), in coma, and was on the 
"Danger List' for 24 h. All signs abated rapidly 
after delivery. The final diagnoses in the chart 
were ‘Normal Pregnancy, Normal Delivery, 
Normal Puerperium'. 

Table 2 summarizes the first and later preg- 
nancies of the 248 daughters of eclamptic 
women, up to 1978 when the collection of data 
was ended. Seven daughters, or 1 in35, have had 
eclampsia, five in first pregnancies. One woman 


had normal first and third pregnancies with 
eclampsia in the second. The other had normal 
first and second pregnancies followed by 
eclampsia in the third. In all, eight women had 
newly hypertensive pregnancies following nor- 
motensive first gestations. One had eight nor- 
motensive pregnancies, probable pre-eclampsia 
(acute hypertension and proteinuria) in the 
ninth, followed by three normotensive 
pregnancies. 

Table 3 indicates that the incidence of pre- 
eclampsia in the daughters of eclamptic women 
is not affected by whether or not they were born 
of the eclamptic pregnancies, whether they were 
born of the mothers’ first or later pregnancy, 
whether or not the mothers eventually devel- 
oped chronic hypertension, or by the daughters’ 
birth orders. The familial incidence of pre- 
eclampsia is independent of the familial 
diathesis for essential hypertension. The familial 
incidence of pre-eclampsia is set out in Table 4. 
If only one daughter of an eclamptic woman was 
tested by pregnancy, 24-7% had pre-eclampsia 
or eclampsia. If two daughters had pregnancies, 
one or both had pre-eclampsia in 35-8% of the 
families. With three daughters, at least one had 
pre-eclampsia in 46-726 of the families, and with 
four or five, the familial incidence was 66-790. 


Pregnancies in daughters-in-law 


As controls, we have used the first pregnancies 
of 131 daughters-in-law of the eclamptic women, 
as representative women of comparable socio- 
economic status, age distribution, and period of 
time in which pregnancies occurred. They are 
fewer in number than the daughters, largely 
because of our lesser zeal and persistence in 
repeated requests for permission to see their 
hospital records. 

Eight (6-1%) of the first pregnancies were said 
to have ended in abortion. Pre-eclampsia was 
diagnosed in eight, or 6-196 and four (3:196) 
were considered to be borderline. Five (3-896) 
had chronic hypertension, whereas only two of 
the daughters were known to have had it before 
the time of their first pregnancies. The death 
certificate of one daughter-in-law indicates that 
she died of eclampsia in her fourth pregnancy, 
but the record librarian of the hospital certifying 
her death insists that the women had not been a 
patient there. 
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Table 5. Observations recorded in hospital charts of primigravid granddaughters of eclamptic women 


aa SSS eS SS 


Blood pressure 








All readings hypertenstve 
er Normal and 
Single Two or hypertensive No One or more 
recording more readings recording all normal Totals 

Cases 1 12 6 8 47 74 
Proteinuria 

Negative or trace 1 0 3 l 19 24 

One plus or more 0 8 0 0 5 13 

No note about urine 0 4 3 7 23 37(50-0%) 
Oedema 

None or slight 0 0 1 0 18 19 

Present 0 5 2 1 5 13 

No note about oedema 1 3 7 24 42(56-8%) 
Proteinuria and oedema 

Neither 0 0 1 0 8 9 

Both 0 4 0 0 2 6 

One not noted 1 6 4 1 22 34(46%) 

Neither noted 0 2 1 7 15 25(34%) 
Diagnosis 

Borderline 0 0 0 0 3 

Pre-eclampsia 0 12 0 0 0 12(16:2%) 





Table 6. Familial incidence of pre-eclampsia in first viable pregnancies of granddaughters of eclanptic women 





No of pregnancies No. of No of 
for granddaughters granddaughters families 

1 20 20 

2 16 8 

3 12 4 

4 8 2 

7 7 1 

11 11 1 

Totals 74 36 


Pre-eclampsia 


Cases 96 by granddaughters % by families 
4 20 20 
1 6 13 
0 0 0 
1 13 50 
2 29 100 
4 36 100 
12 16 22 





Pregnancies in granddaughters 


Pre-eclampsia was diagnosed in 12 of the 74 
(16-296) viable first pregnancies. Three others 
were considered borderline. Ten (13-596) were 
known to have aborted their first pregnancies; 
two of them developed pre-eclampsia in their 
first viable gestations. There were two stillbirths, 
one in a normotensive pregnancy and one in a 
borderline case, both with placental abruption. 
Neither of the two neonatal deaths was associ- 
ated with maternal pre-eclampsia. 

Five of the 12 with pre-eclampsia have had 
later pregnancies; three were normotensive, one 


was mildly hypertensive without proteinuria or 
oedema, and in one the sole recording of blood 
pressure was 140/90 mmHg with two plus pro- 
teinuria and oedema of the hands and face. 

Of 15 born through sons of eclamptic women, 
one had pre-eclampsia and one was borderline. 
Among the 59 born through daughters, 11 had 
pre-eclampsia and two were borderline. If we 
treat borderline as normal, the difference 
between the two ratios, 48:11 vs 14:1, is not 
significant, P—0-24 (Fisher's exact test). 

As Table 5 shows, all of the 12 women with the 
diagnosis of pre-eclampsia had sustained (and 
acute) hypertension and at least eight had pro- 
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Table 7. Test of single recessive gene hypothesis: observed and expected numbers (1n brackets) of the affected 
and normal individuals in various classes of relatives 


Max. 
likelihood 
Daughters- Grand- estimate of P 
in-law Sisters Daughters daughters (SE) x2 

Expected proportions Normal 1-P2 1—1/4(1--P)? 1-P 1—-P(1+P) 

Affected p2 1/4(1+P)2 P P(1+P) 
Data of Chesley Normal 69(7010) 93(89.06)  139(139-20) 0 0-2556 0-71 

et al. (1968) Affected 6(4-99) 54(57-94)  48(47-80) 0 (0.0251) (2 d.f.) 

Data of this paper Normal  54(50-53) 0 44(45-82)  62(62-50) 0-2489 0-96 

Affected —— 2(3-47) 0 17(15-18)  12(11.50 (0.0354) (2d.f) 
Combined data Normal 123(122-60)  93(89 28)  183(185.21)  62(62.26) 0-2532 0-53 

Affected 8(8-40) 54(57-72) | 65(62.79) 12(11-74) (0.0205) (3 d.f.) 


d.f., Degrees of freedom. 


teinuria of one plus or more; the urine was not 
tested in the other four, one of whom had a later 
normal pregnancy. Oedema was present in five, 
and there was no note as to its presence or 
absence in the other seven. The three classified 
as borderline had an interspersion of hyperten- 
sive and normotensive blood pressures and all 
had oedema, but their urines had not been 
examined. 

The 74 granddaughters represented 36 fam- 
ilies; at least one granddaughter had pre- 
eclampsia in 2296 of the families, as shown in 
Table 6. 


Eclampsia in other relatives 


Our study of the familial factor bezan in 1935 
when one of the eclamptic women teld one of us 
(L.C.C.) that two of her sisters had died of 
eclampsia within 6 months of the time that she 
had had it. As time passed her two younger 
sisters had normal pregnancies, as did all three 
of their daughters. The patient's only daughter 
had severe pre-eclampsia, but has no daughters 
to carry on the tradition. 

Five of the women said that their mothers had 
died of eclampsia and three told L.C.C. that 
their mothers had died in childbirth, causes 
unknown to them. One woman said that her 
grandmother had had eclampsia twice and died 
of it the second time; we could learn nothing of 
her mother’s or aunts’ pregnancies, but her 
daughter had severe pre-eclampsia with a still- 
birth in her second pregnancy. One of her grand- 
daughters has had pre-eclampsia in her first 
pregnancy. Thus, eclampsia or pre-eclampsia 
had occurred in at least four of five zenerations. 


Seven daughters of the eclamptic women have 
had eclampsia, or one in 35. The incidence of 
pre-eclampsia or eclampsia in the first pregnan- 
cies of sisters of eclamptic women has been 37% 
and in 74 granddaughters, 16%. 

The analysis of pregnancies of sisters was lim- 
ited to those delivered in the Margaret Hague 
Maternity Hospital. One pair of sisters had 
eclampsia, which was fatal in one and accom- 
panied by a stillbirth. Four other women having 
eclampsia in the Margaret Hague had sisters 
with eclampsia in other hospitals, which we con- 
firmed by seeing their records. 


Genetic analysis 


The present and other data summarized in the 
introduction clearly show that eclampsia and 
pre-eclampsia have a strong familial incidence. 
Analysis of the pattern of inheritance presents a 
difficult problem in human genetics because the 
only known marker of the gene(s) is the develop- 
ment of pre-eclampsia. Such expression does not 
occur in half the population (men) and occurs 
only in the susceptible women who carry preg- 
nancies to the third trimester. 

Since the phenotype occurs only in pregnancy, 
a second difficulty is that we do not know 
whether we are dealing with the genotype of the 
mother, her fetus, or an interaction between the 
two. Here the comparison between blood rela- 
tives and relatives by marriage (in-laws) is valu- 
able. For example if the maternal genotype 
alone 1s responsible, mothers of affected women 
should have a raised incidence but mothers- 
in-law should have the population incidence. If 
the fetal genotype alone is responsible, mothers 
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Table 8(a). Test of recessive hypothesis: expected proportions of families classified according to total number of 
daughters and number of pre-eclamptic daughters 


————————————————————————— A 
Number of pre-eclamptic daughters 








Total no of 
daughters 0 1 2 3 
1 (a) I-P P 
(b) 1—P P 
2 (a) (1—P)?- 1/2P(1—P): P(I-—P) P2+ 1/2P(1—P) 
(b) (1- P? 2P(1—P) P2 
3 (a) (1— PY - 1/4P(1- P) 3/AP(1—P) 3/AP(1—P) P2+ 1/4P(1—P) 
(b) (1— P 3P(1- P? 3PX1—P) P? 


eee 
The proportions in the body of the data have been derived assuming that all eclamptic women are homozygous for 
the putative gene for pre-eclampsia, i.e. have genotype A h and that their partners are a random sample of the 
population i.e (1—P)? are H H, 2P(1—P) are H h and P? are h A where P is the frequency of the putative gene for 
pre-eclampsia. The expectations are derived under two assumptions: (a) = complete monogamy, i.e. partners pair 
for life; (b) complete promiscuity, i.e. partners are randomly exchanged after the production of one child We 
expect the reality lies between these two extremes, presumably nearer (a) 


Table 8(b). Test of recessive hypothesis: expected and observed numbers of families of eclamptic women classified 
according to their total number of daughters and the number of pre-eclamptic daughters 





No of pre-eclamptic daughters per family 








Total no of 
daughters per family 0 1 2 3 4 5 x2 d.f. 
1 Observed 70 23 
Expected (a) 69-45 23-55 0-02 1 
(b) 69-45 23-55 0-02 1 
2 Observed 28 10 4 
Expected (a) 27-39 7-94 6-66 1:61 2 
(b 23-42 15-88 2-69 3-71 2 
3 Observed 8 4 3 0 
Expected (a) 9.07 213 213 1-67 2:47* i 
(b) 6-25 635 2-15 0-24 0-62* 1* 
4 Observed 0 1 0 1 2 Numbers iosail 
5 Observed 1 0 1 0 0 IOS MSIE 





*Obtained by pooling Class 0 with 3 and Class 1 with 2 

d.f., Degrees of freedom. 

None of the x? is significant at the 5% level. 

(a) = Expectations under the assumption of complete monogamy, and (b) = Expectations under the assumption of 
complete promiscuity. (See Table 8(b)). 

P — 0-2532 (from Table 7). 


and mothers-in-law should have the same inc- 
dence, since the fetus is equally related to both 
of its grandmothers. The data of Sutherland et 
al. (1981) indicate that the former is the case. 
In order to test the simplest hypothesis, 
namely recessive inheritance, expectations in 
terms of the frequency of the hypothetical gene 
must be used. The incidence of pre-eclampsia 1s 
P? where P is the frequency of a postulated gene 
in a randomly mating population; P(0-2532) was 


calculated by maximum likelihood, based upon 
observed proportions shown in Table 7 (Rao 
1952). Cases classed as borderline were treated 
as being normal, for two reasons. Although a 
few of them may have been pre-eclamptic, not 
enough information is available to sustain the 
diagnoses, and their exclusion may counter- 
balance, in part, erroneous diagnoses of pre- 
eclampsia. 

The results of the analyses are shown in Tables 
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Table 9. Outcomes of first viable pregnanciss of granddaughters of eclamptic women related to the natures of their 


mothers' first viable pregnancies. 





First pregnancies of granddaughters 





First pregnancies of daughters or Information 
daughters-in-law of eclamptic women No. Normal Borderline  Pre-eclampsia questionable 
Normal 31 21 2 7* 1 
Borderline 5 4 0 1 0 
Pre-eclampsia 13 10 1 1 1 
Information questionable 25 18 0 3 4 
Totals 74 53 3 12 6 





*One woman with pre-eclampsia was the daughter of a woman whose first pregnancy was normal, but who had 
severe pre-eclampsia with still birth in her second gestation. 


7, 8a, and 8b. Both the proportions of pre- 
eclamptic women in various classes of relatives 
of eclamptic women (Table 7) and within siblings 
in families with more than one daughter tested 
by pregnancy (Tables 8a and 8b) are in good 
agreement with the predictions made by the 
hypothesis that a single recessive gene acting in 
the mother determines pre-eclampsia. The low 
incidence in daughters-in-law (Table 7) argues 
against the fetal influence i.e. that th2 son of the 
eclamptic woman is contributing genes to the 
fetus which causes his spouse to suffer pre- 
eclampsia. Likewise the close agreement 
between the gene frequencies calculated for the 
1935-1968 data and for the 1969-1984 data sug- 
gests that the diagnoses, however difficult they 
may be to make from the often inadequate infor- 
mation available, have been consistent over the 
half century during which the data were 
collected. 

For the purposes of the analysis, granddaugh- 
ters were treated as a single group, irrespective 
of whether their mothers had pre-eclampsia or 
not, because their numbers are comparatively 
small. The expectation for the frequency of pre- 
eclampsia in granddaughters whose mothers had 
pre-eclampsia is P, and for granddaughters 
whose mothers were normotensive it is 1/2P; the 
Observed incidences were actually 1 in 13, and 7 
in 31, respectively (Table 9). While these inci- 


Table 10. Heritability values for pre-eclampsia* 


dences seem at variance with the expectation, 
based upon P = 0-2522, they probably are 
attributable to small numbers. The exact bino- 
mial probability for the agreement of the 1 in 13 
with the corresponding expectation is 0-24 (two 
tailed test), and X? for the agreement between 
Observed and expected for the 7 in 13 is 2-76 
(P>0-05). 

Hypertension, proteinuria, and oedema are in 
reality quantitative characters. The diagnosis of 
pre-eclampsia 1s essentially the imposition of 
arbitrary cutoff points in those continuous vari- 
ables, largely in order to classify patients for the 
purposes of clinical management. Such dis- 
orders have been treated as 'threshold' charac- 
ters by Falconer (1965, 1967); those above 
certain thresholds for the variables in question 
have the disease, those below it do not. His 
treatment allows estimation of the heritability of 
the condition and the results of that type of 
analysis for pre-eclampsia are shown in Table 10. 


Discussion 

The diagnosis of pre-eclampsia 

The unique strength of the present study is that 
all of the probands had eclampsia, the diagnosis 


of which is far more secure than is that of pre- 
eclampsia. The weakness lies in the diagnosis of 








Class of relative Heritability Standard error (9€) 
Sisters 13-0 
Daughters 12-4 
Granddaughters 42-1 
Data from Table 7. 


*Calculated by method of Falconer (1565, 1967). 


pre-eclampsia in the sisters and descendants of 
the eclamptic women, and in the controls. 

All studies of pre-eclampsia are plagued by 
erroneous diagnoses, which are common. The 
Chicago Lying-in Hospital has been a leading 
centre for research on hypertension in preg- 
nancy for half a century and there, if anywhere, 
careful diagnoses must be made. In the 1960s 
and 1970s, renal biopsies were taken from many 
of their hypertensive patients. Fisher et al. 
(1981) retrospectively compared the results of 
histological and electron microscopic examin- 
ation of the biopsies with the clinical diagnoses. 
In 104 primiparae with the clinical features of 
pre-eclampsia, 76% had only the glomerular 
endotheliosis thought to be characteristic of 
‘true’ pre-eclampsia, 8% had endotheliosis com- 
bined with features of other renal diseases and 
16% had other renal diseases with no endo- 
theliosis. By contrast, in 72 multiparae diag- 
nosed clinically as pre-elcamptic, 2496 had 
endotheliosis alone, 14% had both endotheliosis 
and other renal disease features, 51% had only 
other renal diseases, and 8% were histologically 
normal. Clearly, for the purposes of genetic 
analysis the diagnosis must be based upon first 
pregnancy data. Even then there is a 16% 
chance of misclassification, if the presence of 
endotheliosis is taken as the basis of 
classification. 

Fisher et al. (1981) also demonstrated that the 
degree of proteinuria in pure pre-eclampsia 
showed a linear correlation with the degree of 
endotheliosis. We have been reluctant to make 
the diagnosis of pre-eclampsia in the absence of 
proteinuria, but the urines of so many patients 
bad not been examined that we have risked 
errors. Proteinuria is almost always a late sign in 
the course of the disorder and abates rapidly 
after delivery. Again, we have risked error in 
making the diagnosis of pre-eclampsia in women 
whose urine did not show protein at one to 
several days after delivery. Most of the diag- 
noses may have been salvaged by the patients 
having later normotensive pregnancies. 


Genetic analysis 


The genetic analysis indicates that the data are 
compatible with a single gene model. Despite 
the close fit between prediction of the recessive 
model and the observed data, the model should 
at present be regarded only as a useful working 
one. The inevitable lack of expression of the 
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phenotype in men and women who have not 
been pregnant imposes severe limitations upon 
our capacity to test critically even the simplest 
hypotheses with the classical methods of ped- 
igree analysis we have used. Cooper & Liston 
(1979) and Sutherland et al. (1981) found that 
the data for mothers and daughters from a Scot- 
tish population gave good agreement with the 
recessive model, but that the incidence in sisters 
of the index cases was less than predicted. That 
could be an indication that the model is, at best, 
an oversimplification, although their probands 
were pre-eclamptic rather than eclamptic 
women. Thus in view of the difficulties of diag- 
nosis, referred to above, it is possible that their 
probands were heterogeneous, with some not 
suffering 'true' pre-eclampsia. 

In all other respects the Aberdeen data and 
ours tell a very similar story. The putative gene 
frequency for Aberdeen is 0-237 compared to 
our 0-253. Both sets of data show a population 
incidence for in-laws, ruling out a significant 
genetic contribution from the fetus. Specifically 
the incidence in our daughers-in-law, 8/131 — 
6:196, agrees well with the figure of 5-6% in the 
overall Aberdeen population (Cooper & Liston 
1979). The mother-daughter correlation is very 
similar in the two sets of data. 

Our data on incidence in granddaughters, 
though comparatively few, are the first of their 
kind to be published. It is noteworthy that as 
predicted by the hypothesis, grandaughters of 
affected females born through sons and daugh- 
ters have similar incidences. Moreover grand- 
daughters of affected females born through 
pre-eclamptic and normal mothers also have the 
predicted incidences. 

Since the individual characteristics—blood 
pressure, proteinuria, and oedema—that go to 
make up the condition are quantitative rather 
than qualitative, it could be argued that the 
methods of quantitative genetics are more 
appropriate here. The data are collected in such 
a form that only Falconer's (1965, 1967) treat- 
ment as a threshold character is possible. The 
heritability estimates so obtained are high, 
which confirms the impression from the analysis 
based upon the single gene model, that 1n these 
data the susceptibility is largely genetic in origin, 
with the environment playing a small, perhaps 
negligible role. It is of particular significance that 
the constellation of raised blood pressure, raised 
urinary protein levels, and raised oedema can be 
transmited through three generations. That sug- 
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gests that they are each caused by one common 
underlying factor. 

Because of the unavoidable restrictions the 
data place upon genetic analysis, it is doubtful 
whether the collection of further clinical data 
can advance our understanding of the genetic 
basis of the disease; the exception to that would 
be the collection of data in twins, which has yet 
to be conducted on a sufficient scale. The most 
fruitful future investigations along genetic lines 
are likely to be at the biochemical and molecular 
levels. If, as has been conjectured many times, 
the condition has an immunological »asis, then 
associations and linkages with immunological 
markers should be sought, either in populations 
or through the affected sib pair method (Thom- 
son 1981). In that way, the ultimate goal of iden- 
tifying the particular DNA sequences that give 
rise to the condition may be attained. 

Finally, it must be recognized that, while the 
set of data of this paper are in very good agree- 
ment with the single gene hypothesis, this cannot 
explain all cases of pre-eclampsia. Pre- 
eclampsia, defined in the same way as we have, is 
much more common in twin pregnancies, in 
diabetes, and in the presence of hydatidiform 
moles or fetal hydrops (reviewed in Chesley 
1978). These cases cannot be explained by our 
single gene hypothesis and must have some 
other cause. They could also be used to argue 
that a multifactorial hypothesis for all cases of 
pre-eclampsia is at least plausible. We do not 
seriously dispute that view. We have emphasized 
the single gene hypothesis for heuristic reasons; 
in the present state of knowledge, it seems to us 
that a search for single genes that confer suscep- 
tibility is the most likely way of advancing our 
understanding of basic nature of the condition. 


Acknowledgments 


D.W.C. acknowledges financial support from 
the Australian National Health and Medical 
Research Council and the Macquarie University 
Grants Scheme. 


References 


Adams,E M & Finlayson, A. (1961) Familial aspects 
of pre-eclampsia and hypertension in pregnancy 
Lancet ii, 1375-1378. 

Berg, R Cited without reference by Vogt E. (1934) 
Die Bedeutung der erblichen Bedingheiten in der 


Geburtshilfe und Gynaekologie. Med Klin 30, 921- 
924. 

Brocklehurst, J. C. & Ross, R. (1960) Familial 
eclampsia. J Obstet Gynaecol Br Emp 67, 791-794. 

Chesley, L C. (1978) Hypertensive Disorders in Preg- 
nancy. Appleton-Century-Crofts, New York, pp. 
36-41 

Chesley, L. C., Cosgrove, R. A. & Annitto, J E. 
(1961) Pregnancy in the sisters and daughters of 
eclamptic women. Path Microbiol 24, 662-666. 

Chesley, L C , Annitto, J. E. & Cosgrove, R. A. 
(1968) The familial factor in toxemia of pregnancy. 
Obstet Gyrecol 32, 303-331. 

Cooper, D. S. & Liston, W. A. (1979) Genetic control 
of severe pre-eclampsia. J Med Genet 16, 409-416. 

Elliot, G. T., Jr. (1873) Case 120 Puerperal eclampsia 
in the eighth month; extraordinary family history. 
In Obstetrical Clinic Appleton, New York, pp. 
291-293. 

Falconer, D. S. (1965) The inhentance of liability to 
certain diseases, estimated from the incidence 
among relatives. Ann Hum Genet 29, 51-76. 

Falconer, D. S. (1967) The inheritance of liability to 
disease with variable age of onset, with particular 
reference to diabetes mellitus Ann Hum Genet 31, 
1-20 

Fisher, K. A., Luger, A., Spargo, B H & 
Lindheimer, M. D. (1981) Hypertension ın preg- 
nancy. Clinical-pathological correlation and 
remote prognosis. Medicine 60, 267-276. 

Hinselmann, H. (1924) Die Eklampsie. Friedrich 
Cohen, Bonn, pp. 73-74 

Humphries, J. O. (1960) Occurrence of hypertensive 
toxemia of pregnancy in mother-daughter pairs 
Bull Johns Hopkins Hosp 107, 271-277. 

Nelson, T. R. (1955) A clinical study of pre-eclampsia 
J Obstet Gynaecol Br Emp 62, 48-66 

Rao, C. R. (1952) Advanced Statistical Methods in 
Biometric Research. John Wiley and Sons, New 
York, pp. 150-172. 

Rippmann, E T (1970) Die Beurteilung der EPH- 
Gestose In Die Spatgestose (Rippmann, E. T., 
ed), Schwabe & Co. Verlag, Basle, pp 381-387 

Scanzoni, P. (1867) Lehrbuch der Geburtshilfe, Edi- 
tion 4, vol. 2, L. W Seidel & Sohn, Wien, p. 372. 

Sibai, B. M., McCubbin, J E., Anderson, G. D., 
Lipshitz, J. & Dilts, P. V., Jr. (1981) Eclampsia I 
Observations from 67 recent cases. Obstet Gynecol 
58, 609-613. 

Sutherland, A., Cooper, D W , Howie, P. W., Liston, 
W A & MacGillivray, I. (1981) The incidence of 
severe pre-eclampsia amongst mothers and 
mothers-in-law of pre-eclamptics and controls Br 
J Obstet Gynaecol 88, 785-791 

Thomson, G. (1981) A review of the theoretical 
aspects cf HLA and disease associations. Theor 
Pop Biol 20, 168-208. 


Received 21 August 1985 
Accepted 10 December 1985 


British Journal of Obstetrics and Gynaecology 
September 1986, Vol. 93, pp 909-915 


Amniotic fluid concentrations of secreted pregnancy- 
associated endometrial œ- and «,-globulins (œ- and 


o5-PEG) 


S. C. BELL, M. W. HALES, S. R. PATEL, P. H. KIRWAN, J. O. DRIFE, 


A. MILFORD-WARD 


Summary. The levels of pregnancy-associated endometrial «,- and 
œ -globulins («,- and «,-PEG), the two major proteins synthesized and 
secreted by the endometrium in vitro, have been assayed in 210 amniotic 
fluid specimens obtained at termination of pregnancy or by amniocen- 
tesis, or at delivery. «,-PEG was undetectable until week 10 and there- 
after rose to peak levels between weeks 20 and 24. Levels fell 15-fold by 
week 35 but substantial amounts were still present at parturition. 
œ -PEG was present at highest levels during early pregnancy, at weeks 
6-15, but thereafter levels rapidly fell until during weeks 31-42 «,-PEG 
was detectable in only 3 of 25 specimens. During weeks 15-20, when 
c;-PEG levels fell and oj;-PEG levels rose, a high correlation was 
observed between the week of gestation and the log of the ratios of the 
concentration of these proteins. These observations provide the oppor- 
tunity to assess the role of endometrial and decidual dysfunction in the 


aetiology of pregnancy disorders. 


Differentiation of the endometrium begins 
during the luteal phase of the menstrual cycle, 
with glandular epithelial secretion and decidual- 
ization of the stroma. This process is extended if 
pregnancy intervenes and is maximal during the 
first trimester (Robertson 1981). Our under- 
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standing of its role in establishing and maintain- 
ing pregnancy and of the role in pregnancy 
failure may be facilitated by the identification 
and study of specific secretory endometrial and 
decidual products (O'Grady & Bell 1977; Bell 
1985). Indeed, in rodents functions ascribed to 
the decidualized endometrium have been associ- 
ated with secretory proteins (Bell 1983a, b). 
We have identified 17 proteins synthesized de 
novo secreted in vitro by the endometrium 
during the menstrual cycle and the first trimester 
of pregnancy, but approximately 60% of 
radiolabelled amino acid is incorporated into 
only two proteins during early pregnancy (Bell et 
al. 1985a, 1986). These two proteins, termed 
pregnancy-associated endometrial o, and 
«,-globulins, œ- and a,-PEG (Bell et al. 1985b) 
represent the major secretory proteins of the 
pregnancy endometrium. «; PEG also repre- 
sents the major secretory protein of the secre- 
tory endometrium during the menstrual cycle 
and may represent the human analogue of rabbit 
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uteroglobin (Bell et al. 1986). «,-PEG does not 
bind concanavalin A and is a protein of M, 36 K 
(gel filtration) or M, 32 K (gel electrophoresis) 
possessing two pI forms. c;-PEG is a dimeric 
glycoprotein of M, 56 K, subunit M, 28 K, which, 
however, exhibits multiple pI forms and size 
polymorphism (Bell et a/. 1985b). The in-vitro 
rates of synthesis and secretion of these proteins 
alter dramatically during early pregnancy with 
a;-PEG being the major secretory protein at 6 
weeks and a,-PEG the major product at 12-15 
weeks. This suggests that they have different 
origins within the endometrium and that they 
may reflect different endometrial functions. 

A bispecific antiserum prepared against 
cytosol of pregnancy endometrium, which 
reacted against a,- and œ PEG, previously 
detected high levels of immunoreactive œ- and 
@2-PEG in amniotic fluid (Bell et al. 19855). Sub- 
sequently, this immunoreactivity was found 
to represent authentic œp- and a;PEG 
(unpublished observations). In this study, œ- 
and a2-PEG levels have been determined by 
immunochemical methods in amniotic fluid 
specimens obtained during pregnancy. 


Materials and methods 
Specimens 


Amniotic fluid specimens were obtained from 
three groups of patients. Specimens at 6-14 
weeks were obtained from patients attending the 
Leicester Royal Infirmary for therapeutic termi- 
nation of pregnancy. Fluid was aspirated trans- 
cervically after dilatation of the cervix, just 
before evacuation of the uterus. Specimens at 
14-21 weeks were obtained from patients who 
underwent amniocentesis for alpha-fetoprotein 
screening, these fluids were obtained from the 
supraregional Protein Reference Unit, Depart- 
ment of Immunology, Royal Hallamshire Hos- 
pital, Sheffield, and only amniotic fluids which 
contained normal AFP levels were used. During 
this period a minimum of 20 specimens was 
assayed at each week of gestation. The other 
amniotic fluid specimens were obtained during 
normal labour, and during elective caesarean 
section. Amniotic fluids were centrifuged at 
1000 g for 20 min and stored at —20°C although 
the proteins in amniotic fluid appeared stable if 
stored at 4°C for 3 months. 


Antisera and reference antigens 


Monospecific antisera against a,-PEG and 
c;-PEG were raised in adult male rabbits (New 
Zealand White) using o;-PEG purified from 
in-vitro culture medium of first trimester preg- 
nancy endometrium, and «,-PEG purified from 
cytosols of first trimester pregnancy endo- 
metrium as described previously (Bell et al. 
1985b). 


Immunoelectrophoretic techniques 


œ- and o;-PEG were assayed in amniotic fluids 
using the monospecific antisera in a rocket 
immunoelectrophoretic assay (Laurell 1972) in 
196 (w/v) agarose in 0-06 w-barbital buffer (pH 
8:6) with a voltage gradient of 100 V for 18 h on 
10 x 10cm glass plates backed by Gel bond. 
Precipitin lines were stained with Coomassie 
Brilliant Blue G250 after washing with distilled 
water. 

For the a,-PEG assay the agarose contained 
2% rabbit and anti-«w,-PEG antiserum and wells 
contained 5 ul of amniotic fluid diluted up to 
1:16. a,-PEG partially purified from in-vitro 
incubation medium of cultures of pregnancy 
endometrium was employed for a standard (Bell 
et al. 1985b). The sensitivity of the assay was 2 
ug/ml amniotic fluid and the interassay coeffi- 
cient of variation was 5%. 

For the o;-PEG assay the agarose contained 
3-596 rabbit anti-o;-PEG antiserum and wells 
contained 10 pl of amniotic fluid. a-PEG par- 
tially purified from cytosols of pregnancy endo- 
metrium was employed as a standard. The 
sensitivity of the assay was 2 ug/ml amniotic fluid 
and the interassay coefficient of variation was 


5%. 


Protein estimation 


The colorimetric method of Bradford (1976) was 
used to determine total protein content using 
human serum albumin as a reference standard. 


Statistical analysis 


The data was log transformed before calculation 
of mean and standard errors. Comparison of 
data was performed using Student's t-test. 
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Fig. 1. Levels of a,-PEG in amniotic fluid during gestation. Bars 
represent mean + 1 SEM of levels over period enclosed by bar. UD, 


Undetectable levels. 


Results 


Amniotic fluid levels of «,-PEG during 
gestation 


Figure 1 shows the concentrations of a,-PEG in 
210 amniotic fluid specimens obtained through- 
out gestation. As the results were not normally 
distributed the concentrations were plotted as 
their log value. Comparison of grouped data 
demonstrated a 128-fold increase in con- 
centration from 6-10 weeks to 11-20 weeks 
(P<0-001) and a further small but not significant 
increase by 21-30 weeks. A dramatic 14-8-fold 
fall in values was observed by 31-41 weeks 
(P<0-001) but these concentrations were still 
11-5-fold higher than those detected at 6-10 


weeks (P<0-01). o;-PEG was first detectable at 
10 weeks and rapidly increased to peak levels at 
20-24 weeks and thereafter fell until 35 weeks. 
During this period, weeks 10-35, o;-PEG was 
undetectable in only 4 of 187 specimens. No 
statistical difference was observed between 
weeks 35 and 42 and during this period, o;-PEG 
was detected in all, except two, of 24 specimens. 


Amniotic fluid levels of «,-PEG during 
gestation 


Figure 2 shows the concentrations of «,-PEG in 
210 amniotic fluid specimens obtained through- 
out gestation. These values also did not exhibit a 
normal distribution therefore levels were 
expressed as their log values. Comparison of 
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Fig. 2. Levels of o;-PEG in amniotic fluid during gestation. Bars 
represent mean + 1 SEM of levels over period enclosed by bar UD, 
Undetectable levels. 
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Fig. 3. Levels of a,-PEG between weeks 15 and 20 
Levels expressed as mean + 1 SEM. Statistics were 
performed on log transformed data Comparison of 
data was obtained employing the Student's r-test. 
Bars indicate groups that were compared and levels of 
significance were as follows. (B) P<0-001; (O) 
P«0-02; (A) P<0-05; (A) NS. 


grouped data demonstrated highest values 
during weeks, 6-10 and 11-20 (no significant 
difference) with a dramatic 4-4-fold fall 1n levels 
by 21-30 weeks (P«0-001). Levels fell by a 
further 2-5-fold by 3142 weeks (P<0-001). 
x,-PEG was first detectable at 6 weeks. How- 
ever, no gradual rise in levels was observed since 
levels in specimens positive during 6-14 weeks 
were not significantly different from those at 15 
weeks. Levels fell 4-9-fold from weeks 15 to 20 
(P<0-001), and from weeks 25 to 42 o;-PEG was 
detectable in only 6 of 30 specimens. 


Relation between «,-PEG and «PEG levels 
during weeks 15—20 


The period during which specimens were avail- 
able by amniocentesis corresponded to a period 
of rapid alteration in a;-PEG and o;-PEG levels 
(Figs 3 and 4). As shown in Fig. 3 «,-PEG levels 
increased 3-3-fold from weeks 15 to 20 whereas 
as shown in Fig. 4 levels of c;-PEG fell during 
the same period and most steeply, i.e. 4-5-fold, 
between weeks 17 and 20. When the log of the 


ratios of the mean levels of a;-PEG and o;-PEG, 
calculated from Figs 3 and 4, was plotted against 
week of gestation, a linear relation was observed 
(y = 0-235, x — 3-1, r = 0-9909, P«0-001). 
Therefore, the log of «,-PEG/a,-PEG values was 
calculated for all amniotic fluid specimens. As 
shown in Fig. 5 a similar linear relation was 
obtained for these values between weeks 10 and 
20 (y = 0-215, x — 2:78, r =0-9928, P<0-001) 
reflecting the dramatic differential alteration of 
œ- and o;-PEG levels during this period. 


Discussion 


This study has demonstrated that there 1s dra- 
matic difference between the amniotic fluid 
profiles of the two major secretory proteins of 
the endometrium during normal pregnancy 
(Bell et al. 1985a, b, 1986). o;-PEG levels are 
highest during weeks 10-15 and are undetecta- 
ble during the late third trimester whereas 
a,-PEG levels increase from week 10, are maxi- 
mal at weeks 20-24, and are still substantial 
during the third trimester. This switch in the 
levels of these endometrial proteins is most 
marked during weeks 10 to 20 when the «,-PEG/ 
@-PEG ratio changes from 0-2 to 35:5. 
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Fig. 4. Levels of a,-PEG between weeks 15 and 20. 
See legend Fig. 3 for details. 
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Fig. 5. Ratios of «,-PEG to o;-PEG levels in amniotic 
fluid specimens between 10 and 20 weeks gestation. 
The log of the ratios of «,-PEG to o;-PEG ın amniotic 
fluid specimens was calculated and results were 
expressed as mean + 1 SEM. Lane obtained by linear 
regression analysis. 
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Although the tissue origin of these amniotic fluid 
proteins has not been unequivocally proven, 
only the female endometrium has been shown to 
synthesize and secrete these proteins in vitro 
(Bell et al. 1985a) and this suggests that it is the 
site of origin of these amniotic fluid proteins in 
vivo. 

Pregnancy endometrium in vitro exhibits a 
similar switch from o;-PEG to «,-PEG synthesis 
and secretion at different periods of gestation 
although this switch occurs approximately 5—6 
weeks earlier in endometrium than amniotic 
fluid (Bell et al. 1985a). This delay in appearance 
of endometrial proteins in amniotic fluid may 
result from a requirement for apposition and 
fusion of the amnion and chorion. Transport of 
endometrial prolactin into the amniotic fluid 
requires fusion of the endometrium to the 
amniochorion (McCoshen et al. 1982). The 
equivalent delay in the fall of amniotic fluid 
levels after the fall in endometrial synthesis and 
secretion may reflect the half-life of the proteins 
in amniotic fluid. 

The different profiles of these proteins in 
amniotic fluid supports the suggested origins of 
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these proteins within the endometrium. «PEG 
synthesis appears principally associated with the 
decidua spongiosa layer, the distinctive cellular 
type of this layer being the secretory glandular 
epithelium. This cellular origin is supported by 
the demonstration of synthesis by the mid- 
secretory endometrium during the menstrual 
cycle (Bell et al. 1986). The glands of the 
spongiosa involute after the first trimester, and 
therefore, the declining synthesis and amniotic 
fluid levels may reflect this phenomenon. In con- 
trast, «,-PEG synthesis appears to be associated 
with the decidual cell-containing decidua com- 
pacta, a tissue present throughout pregnancy 
(Robertson 1981). 

The fact that the observed fall in amniotic fluid 
levels of a,-PEG corresponds to a period of 
rapid increase in amniotic fluid volume, i.e. 
weeks 24-34 suggests that the rate of a,-PEG 
synthesis and secretion is maintained during this 
period. The concentration profile of «,-PEG in 
amniotic fluid is similar to the specific activity 
profiles of a-1,4-glucosidase and heat-labile 
alkaline phosphatase (Sutcliffe & Brock 1972; 
Sutcliffe et al. 1972) and may reflect a similar 
endometrial glandular origin. The majority of 
amniotic fluid proteins, however, reach maxi- 
mum levels between 20 and 30 weeks and are of 
maternal serum origin, which is similar to the 
profiles of endometrially-derived a,-PEG and 
diamine oxidase. It is interesting to note that 
diamine oxidase is also suggested to originate 
from endometrial decidual cells (Weisburger et 
al. 1978). 

All the products demonstrated to be syn- 
thesized and secreted by the endometrium 
during pregnancy have been detected at highest 
concentrations in amniotic fluid, i.e. prolactin, 
diamine oxidase, ‘progestagen-dependent endo- 
metral protein’ (PEP) (Joshi et al. 1980), œ- and 
c;-PEG, and thus this may reflect a general prin- 
ciple that endometrial secretory products are 
principally transported across the amniochorion 
into the amniotic fluid. This would imply that 
pregnancy-associated plasma protein A (PAPP- 
A), recently suggested to be derived from the 
endometrium (Bischof et al. 1984), is not derived 
from this tissue since amniotic fluid levels of this 
protein are much lower than in maternal serum 
(Bischof et al. 1982). The functions of œ,- and 
o,-PEG within the amniotic fluid is unknown 
although the dramatically different profiles of 
synthesis, secretion and accumulation of œ- and 
a@,-PEG in the amniotic fluid may suggest they 
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fulfil different functions at different stages of 
pregnancy, i.e. a;-PEG during the first trimester 
and a,-PEG during the second and third 
trimester. í 

Consideration must be given to the possible 
relation between the endometrially-derived pro- 
teins and other proteins detected ın the amniotic 
fluid. Of direct relevance are those proteins 1s0- 
lated from the placenta since chorionic 
c,-microglobulin (CAG-1) (Petrunin et al. 
1978), placental protein 12 (PP 12) (Bohn et al. 
1982) and «PEG appear to be immu- 
nochemically related (Bell & Drife 1986), and 
also chorionic &;?-microglobulin (CA G-2), pla- 
cental protein 14 (PP 14) and o;-PEG to be 
immunochemically related (Bell & Drife 1986), 
in spite of their reported physicochemical dis- 
similarity. It is of interest that Rutanen et al. 
(1985) showed that PP 12 was synthesized and 
secreted by decidua at term. CAG-2/PP 14 has 
been detected in amniotic fluid and although 
detailed changes 1n concentration during gesta- 
tion have not been investigated, similar to 
o5-PEG, the highest levels in amniot:c fluid have 
been detected during the first trimester (Tar- 
tarinov et al. 1980; Bohn et al. 1982}. Similar to 
a;-PEG levels highest levels of PP 12 have been 
detected in amniotic fluid during the second tri- 
mester (Bohn et al. 1982; Rutanen et al. 1982) 
although this has not been confirmed for CAG-1 
(Tartarinov et al. 1980). -PEG 1s also probably 
related to PEP since highest levels of this endo- 
metrial protein have been reported between 
weeks 15 and 18 (Joshi et al. 1980). 

The mechanism of transport of these proteins 
across the amnion and chorion is unknown, but 
specific receptors may exist on the chorion since 
they have been demonstrated for prolactin, 
another endometrial product transported into 
amnuiotic fluid (Herington et al. 1980). Defects in 
the levels of these chorionic prolactin receptors 
have been linked with chronic polvhydramnios 
(Healy et al. 1985) and information about the 
function of œ,- and o;-PEG may be obtained if 
clinical conditions associated with defects in 
their receptor levels could be identified. The 
profiles of levels of œ,- and o;-PEG in amniotic 
fluid during normal gestation established in this 
study will now provide the opportunity to deter- 
mine levels of these proteins in abnormal preg- 
nancy. Such investigations should determine 
whether assays of these endometrially-derived 
proteins will be useful in clinical diagnosis and 


shed light upon their function during normal 
pregnancy. 


Acknowledgments 


We thank the medical and theatre staff at the 
Leicester General and Leicester Royal Infirm- 
ary for help in the collection of specimens; Miss 
K. Mann for secretarial assistance; Professor J. 
MacVicar for valuable advice and support and 
the University of Leicester and Trent Regional 
Health Authority for financial help. 


References 


Bell, S. C. (1983a) Decidualization: Regional dif- 
ferentiation and associated function. Oxf Rev 
Reprod Biol 5, 220-271. 

Bell, S C. (19835) Decidualization and associated cell 
types: implications for the role of the placental bed 
in the maternal-fetal immunological relationship. J 
Reprod Immunol 5, 185-194. 

Bell, S C (1985) Comparative aspects of decidualiza- 
tion in rodents and human: cell types, secreted 
products and associated function. In Implantation 
of the Human Embryo (Edwards, R. G., Purdy, J. 
& Steptoe, P C., eds), Academic Press, London, 
pp. 71-122 

Bell, S. C. & Drife, J. O. (1986) Secretory proteins of 
the human uterme endometnum and decidua 
during menstrual cycle and pregnancy—character- 
ization of pregnancy-associated endometrial œ- 
and o;-globulins (a,- and w,-PEG) In Pregnancy 
Proteins in Animals (Haul, J., ed), Walter de Gruy- 
ter, Berlin, in press 

Bell, S C , Hales, M. W., Patel, S., Kirwan, P. H. & 
Dnífe, J O (1985a) Protein synthesis and secre- 
tion by the human endometrium and decidua 
during early pregnancy Br J Obstet Gynaecol 92, 
793-803. 

Bell, S C., Patel, S., Hales, M W , Kirwan, P. H. & 
Drife, J O. (1985b) Immunochemical detection 
and charactenzation of pregnancy-associated 
endometnal «,- and a,-globulins secreted by the 
human endometrium J Reprod Fert 74, 261-270. 

Bell, S. C., Patel, S. R., Kirwan, P.H & Dnfe,J O 
(1986) Protein synthesis and secretion by the 
human endometrium during the menstrual cycle 
and the effect of progesterone in vitro. J Reprod 
Fert 77, 221-231. 

Bischof, P., Duberg, S., Hermann, W & Sizonenko, 
P. C. (1982) Amniotic flud and plasma con- 
centrations of  pregnancy-associated plasma 
protein-A (PAPP-A) throughout pregnancy: com- 
parison with other fetoplacental products. Br J 
Obstet Gynaecol 89, 358-363. 

Bischof, P., Duberg, S., Sizonenko, M T , Schindler, 


A M., Herrmann, W. L. & Sizonenko, P C 
(1984) In vitro production of pregnancy-associated 
plasma protein-A (PAPP-A) by trophoblast and 
decidua. Am J Obstet Gynecol 148, 13-19 

Bobn, H., Kraus, W. & Winckler, W (1982) New 
soluble placental tissue proteins: their isolation, 
characterization, localization and quantification 
Placenta Suppl 4, 67-81. 

Bradford, M. M. (1976) A rapid and sensitive method 
for the quantitation of microgram quantities of 
protein utilizing the principle of protein-dye bind- 
ing. Anal Biochem 72, 248-254. 

Healy, D. L., Henngton, A. C. & O'Herlihy, C. 
(1985) Chronic polyhydramnios is a syndrome with 
a lactogen receptor defect in the chorion laeva. Br J 
Obstet Gynaecol 92, 461-467. 

Herington, A. C., Graham, J. Y. & Healy, D. L 
(1980) The presence of lactogen receptors in 
human chorion laeva. J Clin Endocnnol Metab 51, 
1466-1468. 

Joshi, S. G. (1980) A progestagen-dependent endo- 
metrial protein in human amniotic fluid J Reprod 
Fertil 60, 317-321 

Laurell, C.-B. (1972) Electroimmunoassay. Scand J 
Clin Lab Invest Suppl 125, 21-37. 

McCoshen, J A., Tagger, O. Y., Wodzcki, A. & 
Tyson, J. E. (1982) Choriodecidual adhesion pro- 
motes decidual prolactin transport by human fetal 
membrane. Am J Physiol 243, R552-R557. 

O'Grady, J. E. & Bell, S. C. (1977) The role of the 
endometrium in blastocyst implantation. In 
Development in Mammals Vol 1 (Johnson, M. H., 
ed), Elsevier, Amsterdam, pp 165-243. 

Petrunin, D D., Gryaznova, I M ,Petrunina, Yu A 
& Tatarinov, Yu. S. (1978) Comparative immu- 
nochemical and physiochemical characteristics of 


œ- and a,-PEG in amniotic fluid 915 


human chorionic œ- and «,-microglobulins. Bull 
Exp Biol Med USSR 5, 658-661 

Robertson, W. B. (1981) The Endometrium. Butter- 
worths, London 

Rutanen, E.-M., Bohn, H & Seppala, M (1982) 
Radioimmunoassay of placental protein 12: levels 
in amniotic fluid, cord blood, and serum of healthy 
adults, pregnant women, and patients with tropho- 
blastic disease. Am J Obstet Gynecol 144, 460-463. 

Rutanen, E.-M., Koistinen, R., Wahlstrom, T., Bohn, 
H., Ranta, T. & Seppala, M (1985) Synthesis of 
placental protein 12 by human decidua Endo- 
crinology 116, 1304-1309. 

Sutcliffe, R. G & Brock, D J H. (1972) Observations 
on the origin of amniotic fluid enzymes J Obstet 
Gynaecol Br Commonw 79, 902-910 

Sutcliffe, R G , Brock, D. J H., Robertson, J G., 
Scrimgour, J. B. & Moneghan, J. M (1972) 
Enzymes in amniotic fluid: a study of specific pat- 
terns during pregnancy. J Obstet Gynaecol Br 
Commonw 79, 895-901. 

Tatarinov, Yu. S , Kozljaeva,G A , Petrunin, D. D. 
& Petrunina, Yu. A. (1980) Two new human pla- 
centa-specific globulins. identification, purification 
characteristics cellular localization and clinical 
investigation. In The Human Placenta: Proteins 
and Hormones (Klopper, A., Genazzam, A. & 
Crosignam, P G., eds) Academic Press, London, 
pp. 35-46. 

Weisburger, W. R., Mendelsohn, G., Eggleston, J. C. 
& Baylin, S B (1978) Immunohistochemical 
localization of histaminase (diamine oxidase) in 
decidual cells of human placenta. Lab Invest 38, 
703-706. 


Received 28 November 1985 
Accepted 27 December 1985 


British Journal of Obstetrics and Gynaecology 
September 1986, Vol. 93, pp 916-923 


Comparison of different antibody preparations against 
pregnancy-associated plasma protein-A (PAPP-A) for 
use in localization and immunoassay studies 
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D. TORNEHAVE, J. G. WESTERGAARD, A. E. BOLTON, 
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Summary. Four antibody preparations against pregnancy-associated 
plasma protein (PAPP-A) were compared in order to find an explana- 
tion for the contradictory results published on tissue localization, clini- 
cal usefulness and biological function of PAPP-A. One of the 
preparations studied was a rabbit anti-PAPP-A antiserum which has 
been offered for general scientific use (Bischof et al. 1979). Only the IgG 
fraction of anti-PAPP-A antisera which appeared to be monospecific 
and had been further absorbed with fetal connective tissue gave specific 
uniform staining of the cytoplasm of the syncytiotrophoblast exclu- 
sively. Circulating PAPP-A could not be detected by RIA employing 
this IgG preparation in the non-pregnant state, or before 18 days after 
conception. Circulating PAPP-A could be detected in all seven preg- 
nant women studied within 4 weeks after conception. Identical results 
were obtained with a commercially available IgG fraction against 


PAPP-A. 
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Pregnancy-associated plasma protein-A 
(PAPP-A) is a high molecular weight glycopro- 
tein (750-800 kD) with alpha-2 electrophoretic 
mobility which has been identified in and extrac- 
ted from the peripheral bloodin the third trimes- 
ter of pregnancy (Lin et al. 1974). However, as 
there is little agreement on the biological activity 
and site of synthesis of this molecule, some 
aspects of PAPP-A are the subject of consider- 
able debate (Lin & Halbert 1976; Wahlstróm et 
al. 1981; McIntyre et al. 1981; DuBerg et al. 
1982; Gosseye & Fox 1984; Schindler et al. 1984; 
Tornehave et al. 1984). First, although it has 
been tempting to speculate that the major action 
of PAPP-A is expressed in immunological 
and/or coagulation mechanisms, the most con- 
vincing arguments have been put forward for its 
activity against granulocyte elastase (Sinosich et 
al. 1982a). Second, the weight of evidence for 
the site of synthesis of PAPP-A has depended on 
studies of immunohistochemical localization 


using indirect immunofluorescence and enzyme 
bridge techniques demonstrating the presence of 
PAPP-A in the tissue. These reports show little 
agreement and PAPP-A has been shown to be 
localized in the apical rim of the syn- 
cytiotrophoblast (Wahlstróm et al. 1981; Bischof 
et al. 1984a,b; Schindler et al. 1984); predomi- 
nantly in the decidualized endometrium 
(DuBerg et al. 1982); in the cytotrophoblastic 
cells only (Dobashi et al. 1984), or in common 
with other proteins of placental origin (hPL, 
hCG, SP-1) in cytoplasm of the syn- 
cytiotrophoblast (Gosseye & Fox 1984; Tor- 
nehave et al. 1984). 

Finally, although there is general agreement 
that PAPP-A-like material has been identified in 
pre-ovulatory follicular fluid and seminal plasma 
(Bischof et al. 1983a, b; Sinosich et al. 1984; 
Sjöberg et al. 1984, 1985; Stanger et al. 1985; 
Westergaard et al. 1985), evidence for the pres- 
ence of PAPP-A in the peripheral blood in the 
non-pregnant state is not in such accord, the 
majority of centres having identified circulating 
PAPP-A 4 weeks after conception ( Anthony et 
al. 1983; Pinto-Furtado et al. 1984; Sinosich et al. 
1982b; Sjoberg et al. 1984; Westergaard et al. 
1983). 

This study has been undertaken to establish 
whether some of the discrepancies in these 
results are simply a consequence of differences 
in the various antibody preparations used and/or 
differences in the applied immunochemical 
techniques. 


Materials and methods 
Anti-PAPP-A preparations 


The reference procedure for the preparation of 
anti-PAPP-A antibodies was the one routinely 
performed at the University of Odense, where 
PAPP-A for immunization is purified by a com- 
bination of heparin affinity chromatography and 
size chromatography as described by Davey et 
al. (1983). In brief, following venesection of the 
rabbits, the antiserum was absorbed to mono- 
specificity by differentiated absorption with 
serum obtained from non-pregnant women 
(Folkersen et al. 1978, 1981). This was followed 
by an absorption with minced fetal connective 
tissue (0-5 g/ml of antiserum) to remove 
specificities against fetal and connective tissue 
antigens. Hereafter the IgG fraction was iso- 
lated by a combination of (NH,).SO, precipita- 
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Fig. 1. Line immunoelectrophoretic analysis of anti- 
body preparations for the presence of specificities 
against PAPP-A (a), PZP (b) and aM (c). The upper 
gel areas contained anti-PAPP-A (a). anti-PZP (b) and 
anti-a,M (c) antibodies. The gels indicated as N were 
neutral gels in which wells for antibody preparations 
were cut: Cis the control preparations, O, D. A’ and A 
are four different anti PAPP-A preparations (see text). 
and the well indicated as E was empty. LPS: this gel 
contained late pregnancy serum. Negative (i.e. down- 
ward) deflection of the line precipitate indicates the 
presence of the corresponding specificity in the anti- 
body preparations. 
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NHS 
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Fig. 2. Line immunoelectrophoresis with rabbit-anti 
whole human IgG in the upper gel area. NHS: this gel 
contained serum obtained from non-pregnant women. 
The design of the technique is identical to that of 
Fig. 1. 


tion and ion exchange chromatography. This 
preparation is referred to as preparation O. Four 
other anti PAPP-A preparations were 
examined. 


Preparation A. This was the crude rabbit anti- 
PAPP-A antiserum kindly supplied by Dr P. 
Bischof, Geneva, which was originally produced 
in Aberdeen and offered for scientific assess- 
ment (Bischof et al. 1979). 


Preparation A'. This was the IgG fraction pro- 
duced after preparation A was further processed 
(absorption procedures and isolation of the IgG 
fraction) according to the procedures described 
above for preparation O. 


Preparation D. This was the commercially avail- 
able rabbit | anti-PAPP-A IgG fraction 
(Dakopatts, Copenhagen, Denmark ). 


Preparation C. This was a control IgG fraction 
which originated from the same anti-PAPP-A 
antiserum as preparation O and was processed in 
the same way as preparation O, except that the 
differentiated absorption procedure used late 
pregnancy serum. 


Tissues and tissue preparation 


Normal trophoblastic tissues were obtained at 
term after vaginal delivery and during hysterec- 
tomy (gestational age 60 days). Decidualized 
endometrium was obtained at week 8 of gesta- 
tion during therapeutic abortion. All tissues 
were immersion fixed in 4% (w/v) parafor- 
maldehyde for 4-6 h, washed in phosphate buff- 
ered saline for 24 h at 4°C, dehydrated in ethanol 
and cleared in toluene before being embedded in 
Paraplast at 56°C (Chemnitz et al. 1984; Tor- 
nehave et al. 1984). All sections (5 um) were 
placed on ethanol-cleaned microscope slides. 


Staining procedure 


The immunohistochemical staining procedure 
was performed as described previously (Chem- 
nitz et al. 1984; Tornehave et al. 1984) with and 
without pre-treatment of the tissue sections with 
0-1% (w/v) trypsin in 0-1% CaCl,, pH adjusted 
to 7-8, for 10 min. All antibody preparations (O, 
A, A! and D) were adjusted to identical anti- 
PAPP-A titres before they were applied for 
localization study. The anti-PAPP-A titres of 
the different preparations examined were 
assessed by the antigen consumption electroim- 
munoassay described by Folkersen et al. (1978). 


Line immunoelectrophoresis 


The design of the line immunoelectrophoretic 
technique used in the evaluation of antibody 
specificity is shown in Fig. 1 and the technique 
was performed as described previously (Kroll 
1983). The antibodies applied in the antibody 
containing gel were rabbit anti-PAPP-A IgG 
(Preparation O), rabbit anti-pregnancy zone 
protein IgG (Folkersen et al. 1978), rabbit anti- 
alpha-2 macroglobulin (œM, Dakopatts, 
Copenhagen, Denmark) or rabbit anti-whole 
human serum IgG (Dakopatts). 


Subjects and blood samples 


Venous blood samples (n—195) were obtained 
from 29 women attending the infertility clinic at 
Odense University Hospital for artificial insem- 
ination by donor (AID) during 79 ovarian 
cycles. Blood samples were collected imme- 
diately after AID treatment which was per- 
formed 24—48 h after a significant rise in basal 
body temperature and appropriate cervical 
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Fig. 3. Immunohistochemical examinations of anti-PAPP-A preparations on paraformaldehyde fixed 
placental tissue. The staining reaction for the antibody preparations O (a, d), A (b, e) and A’ (c, f) are 
shown. Tissue sections shown in (a), (b) and (c) were without and sections in (d), (e) and (f) with 


tryptic pre-treatment (see text) x 400. 


mucus changes, and at weekly intervals until 
menstruation occurred (n —22) or 10 weeks ges- 
tation, and less frequently thereafter (n=7). 
Serum was separated within 2 h of collection, 
aliquoted and stored at —70°C until assayed. 
PAPP-A was measured by radioimmunoassay as 
described previously (Pinto-Furtado et al. 1984). 
Preparations O or D were used in the assay, the 
detection limit being 3 m-i.u./l (WHO reference 
material 78/610). Preparations A and A' were 
not analysed in the RIA procedure. 


Results 


Figure 1 shows the line immunoelectrophoretic 
analysis of the different preparations for the 
presence of antibodies against PAPP-A (Fig. 
la), pregnancy zone protein (PZP; Fig. 1b) and 
alpha-2 macroglobulin (œM; Fig. 1c). Whereas 


all preparation except the control preparation 
(C) contained specificities against PAPP-A, only 
preparation A contained specificities against 
PZP and œM as indicated by the negative deflec- 
tion of the line precipitate. Further analysis of 
the preparations by line immunoelectrophoresis 
using anti-whole human serum IgG (Fig. 2) 
revealed that preparation A, in addition to the 
contaminating specificities against œM and 
PZP, contained another four specificities against 
proteins unrelated to PAPP-A. One of these 
proteins was identified as beta-lipoprotein. All 
contaminating specificities were removed when 
this preparation was further processed (as 
described) to produce preparation A’. Prep- 
arations O, D and A’ appeared to be mono- 
specific having antibody specificities against 
PAPP-A only. 
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a b 
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Fig. 4. Immunohistochemical examination of anti-PAPP-A preparations on decidualized endo- 
metrium. All tissue sections shown are pre-treated with trypsin. The staining reaction for preparation 


O (a), A (b) and A' (c) are shown (see text) x 400. 


Figure 3 shows the results of immu- 
nohistochemical staining of chorionic tissue 
obtained at term. Unless trypsin pre-treatment 
was used, preparation O (incubation for 30 min 
at 37°C) failed to produce an obvious staining of 
this tissue. By contrast, preparation A showed 
strong staining of all tissue elements including 
the core of the villus. Furthermore, the staining 


b 


Fig.5.Immunohistochemicalexaminationofthecontrol 
IgG fractionon paraformaldehyde fixed placentaltissue 


without(a)andwith(b)trypticpre-treatment. Noreaction 


products are seen x 400. 


of the trophoblast was most pronounced in the 
apical rim. When preparation A was further pro- 
cessed the resulting preparation (A') did not 
produce significant staining. Preparation. D 
(results not shown) caused slight staining of the 
mesenchymal tissue and a reaction of the apical 
rim of the syncytiotrophoblast. Following pre- 
treatment of the tissue with trypsin, prep- 
arations O and A’ revealed staining within the 
cytoplasm of the syncytiotrophoblast only, 
whereas preparation A also produced strong 
staining reaction with connective tissue and the 
fetal vessels. 

Although examination of the decidualized 
endometrium using preparations O and A' 
revealed no staining, a reaction was observed 
using preparation A (Fig. 4). This reaction, how- 
ever, was less pronounced in the typical decidual 
cells compared with the surrounding tissue, and 
was apparently unaffected by trypsin treatment 
of the tissue. 

The control preparation (C) did not stain any 
of the tissues which had or had not been sub- 
jected to proteolytic pre-treatment (Fig. 5). 

Circulating PAPP-A (23 m-i.u./l) was consis- 
tently detected within 28 days after conception 
by RIA regardless of which of the two antibody 
preparations (O and D) was used, and identical 
results were obtained (Fig. 6). After the initial 
detection, PAPP-A concentrations rose expo- 
nentially with a doubling time of 4-9 days until 8 
weeks gestation and 10-2 days thereafter. Circu- 
lating PAPP-A was not detected in any of the 


Serum PAPP-A (1 u A) 
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Weeks after LMP 


Fig. 6. Serum levels of PAPP-A during early normal pregnancy after AID 


(described in text) 


samples obtained from the women who did not 
conceive or before 18 days after conception. 


Discussion 


The present study was undertaken to find an 
explanation for some of the discrepancies which 
have arisen from studies on tissue localization of 
PAPP-A, and the presence or absence of circu- 
lating PAPP-A ın the non-pregnant state. Using 
immunoelectrophoretic techniques, we have 
clearly demonstrated that the Aberdeen anti- 
PAPP-A antiserum (Bischof et al. 1979) which 
has been extensively used in reports on tissue 
localization (DuBerg et al. 1982; Bischof et al. 
1984a; Schindler & Bischof 1984; Schindler et al. 
1984) is oligospecific. This antiserum has 
specificities against pregnancy zone protein, 
@-macroglobulin, p-lipoprotein and at least 
three additional proteins, not yet identified, 
which implies that whenever this antiserum has 
been used in localization studies, the results are 
to be considered inconclusive and interpreted 
with extreme caution. At least six proteins unrel- 
ated to PAPP-A may well have been responsible 
for the staining reactions seen in these studies, so 
that in the crude state this antiserum is unsuita- 
ble for studies on the biology of PAPP-A which 
involve most immunochemical techniques for 
measurements and localization (Bischof et al. 
1982a, b, 19835, 1984a, b). 

In contrast to the crude Aberdeen anti- 
PAPP-A antiserum, the anti-PAPP-A IgG frac- 
tions prepared in Odense and by Dakopatts 
seemed to be monospecific as did the IgG frac- 


tion isolated from the Aberdeen antiserum after 
the additional absorption procedures. Using the 
monospecific IgG fractions which had been 
further absorbed with fetal connective tissue (O 
and A’), PAPP-A was found exclusively in the 
cytoplasm of the syncytiotrophoblast and only 
after tryptic pre-treatment of the formaldehyde- 
fixed tissue. 

The localization of PAPP-A in the apical rim 
of the syncytiotrophoblast as reported by 
Wahlström et al. (1981) could only be 
reproduced using preparations which had not 
been absorbed with connective tissue (A and D) 
and only when the fixed tissue had not been pre- 
treated with trypsin. These data suggest that 
PAPP-A shares epitopes with molecular struc- 
tures present in connective tissue and on the 
surfaces of the trophoblast as these epitopes 
apparently can be absorbed with PAPP-A 
(Wahlstróm et al. 1981) as well as with the con- 
nective tissue as demonstrated in the present 
report. 

Our observations on the absence of circulating 
PAPP-A using antibody preparations O or D in 
a RIA for this molecule suggest that the appear- 
ance of PAPP-A in the circulation is specific for 
pregnancy. 

Our findings here on the polyspecific nature of 
the anti-PAPP-A antibodies used in Aberdeen 
and Geneva, and tbe curious use of anti- 
PAPP-A immunoreactive fragments (instead of 
the whole molecule) as radiolabelled tracer 
(Bischof et al. 1981), further strengthen this 
view. As the specificity of competitive assays 
such as RIA is dependent on the characteristics 
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of the tracer as well as the antibody, only anti- 
body preparations with optimal specificity fea- 
tures i.e. O and D were used in our RIA studies. 
We have confirmed that the appearance of circu- 
lating PAPP-A is delayed at least 2 weeks after 
conception, which makes PAPP-A detection 
unsuitable as a biochemical test for pregnancy. 
The subsequent rise in serum concentrations is 
not as rapid as that for human chorionic 
gonadotrophin (hCG) or Schwangerschaftspro- 
tein 1 (SP1) which suggests that the factors which 
influence the synthesis and secretion of these 
substances are largely independent of each 
other. Since depressed levels of PAPP-A are 
seen in imminent abortion where the fetus is still 
alive, and in ectopic gestation, it is possible that 
PAPP-A synthesis may be regulated by factors 
derived from within the uterus, but unrelated to 
the fetus (Grudzinskas et al. 1986). 
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The content and immunohistochemical localization of 
placental protein 10 (PP10) in the fallopian tube 


A. TIITINEN, T. WAHLSTROM, M. JULKUNEN & M. SEPPALA 


Summary. Radioimmunoassay, gel filtration and immunoperoxidase 
staining were used to study the content and localization of placental 
protein 10 (PP10) in 15 fallopian tubes removed on medical grounds 
from patients aged between 35 and 53 years. PP10 was consistently 
present in all parts of the tube at all ages and in all phases of the 
menstrual cycle. The PP10 concentration in tissue ranged from 0-08 to 
2:95 ug/g of tubal cytosol protein. Immunoperoxidase staining localized 
PP10 in monocytic and lymphoid cells that were unevenly scattered in 
the subepithelial layer of the mucosa. In gel filtration, PP10 from the 
fallopian tube and purified placental PP10 eluted in the same volume, 
and graded amounts of PP10-immunoreactive material from the tube 
and purified PP10 gave parallel dose-response curves in radioimmuno- 
assay. We conclude that PP10 is another ‘placental protein’ that has 


been identified in the fallopian tube. 


Placental protein 10 (PP10) is one ofthe recently 
discovered proteins isolated from extracts of the 
human term placenta. PP10 is a glycoprotein 
with an c,-electrophoretic mobility containing 
6-65% carbohydrate and having a molecular 
weight of 48 000 (ultracentrifugation) or 65 000 
(SDS-PAGE) (Bohn & Kraus 1979). 

Many of the so-called placental proteins are 
not strictly. pregnancy-specific. Thev can be 
detected in seminal plasma (Ranta et al. 1975; 
Julkunen et al. 1985), secretory endometrium 
(Rutanen et al. 1984; Sjöberg et al. 19844) and 
follicular fluid (Seppälä et al. 1984a, b; Sjóberg et 
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al. 19845). By immunoperoxidase staining PP10 
has been localized in the placenta, decidua. 
amnion, chorion (Inaba er al. 1980) and secre- 
tory endometrium (Wahlstóm et al. 1982). We 
report here the occurrence of PP10 in the fallo- 
pian tube. 


Materials and methods 
Tissue extracts 


Fallopian tubes were collected from 15 women 
aged 35-53 years who underwent hysterectomy 
and salpingectomy for the following reasons: 
uterine fibroids in eight, adenomyosis in four, 
dysmenorrhoea in two and carcinoma-in-situ of 
the cervix in one. Serum samples from the same 
patients were obtained before surgery and 
stored at —20"C until tested. After surgery and 
after routine specimens had been taken for his- 
topathological examinations, the fallopian tubes 
were divided into isthmic, ampullar and fimbrial 
parts. The tissues were frozen and stored in 
liquid nitrogen. Before testing the tissues were 
thawed and homogenized in cold phosphate- 
buffered saline (PBS, pH 7-4, 4°C) containing 


Table 1. The content of PP10in 15 fallopian tubes (ug/g 
cytosol protein) 





PP10 (ug/g cytosol protein) 
Region of tube Range Mean (SE) 
Isthmic 0-12-2 40 0-50 (0-19) 
Ampullar 0-08-2-95 0-64 (0-24) 
Fimbrial 0-08-0-91 0-31 (0-06) 





phenyl-methan-sulfonyl-fluoride (PMSF, 175 
ug/ml, Merk, Darmstadt, FRG) as proteinase 
inhibitor. The homogenates were centrifuged at 
8000 g for 10 min at 4°C, and the supernatants 
were stored at —20°C until tested by radio- 
immunoassay (RIA). Protein content of the 
supernatants was determined as described by 
Lowry et al. (1951). 


PP10 radioimmunoassay 


The PP10 radioimmunoassay (RIA) was per- 
formed as described previously (Tiitinen et al. 
1985). Purified PP10 (Lot 210/236) and anti- 
PP10 antiserum (Lot 377ZB) were from 
Behringwerke AG, Marburg, FRG. Sensitivity 
of the assay was 2 ug/l. No cross reaction was 
observed with placental proteins PP5, PP12, and 
PP14 (Behringwerke). Tissue extract was 
assayed in serial doubling dilutions in PBS in 
order to study parallelism of dose-response 
curves. Statistical analysis was performed by the 
Mann-Whitney U-test. 


Gel filtration 


A 1x64cm Sephacryl S-200 column (Phar- 
macia, Uppsala, Sweden) was used for gel 
filtration. Ammonium bicarbonate (0.1 w) 
buffer was used at a flow rate of 10 ml/h and 
1-2-ml fractions were collected. The elution pat- 
tern of tubal PP10-like immunoreactivity was 
compared with that of purified radioactive PP10. 


Immunohistochemistry 


Specimens from the same fallopian tubes as used 
for preparation of tissue extracts were examined 
uimmunohistochemically Tissue samples were 
fixed in buffered formalin and embedded in par- 
affin before immunoperoxidase staining which 
was carried out as described by Wahlstrom & 
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Fig. 1. Elution patterns on Sephacryl $-200 column of 
tubal and purified PP10: cyt c, cytochrome c (MW 
12400); BSA, bovine serum albumin (MW 67 000), 
(O-O) purified radiolabelled PP10; (6-6) tubal 
extract 


Seppala (1984). Anti-PP10 antiserum was used 
at a 1/100 dilution. Staging of the menstrual cycle 
was determined by histological examination of 


the endometrium using the criteria described by 
Noyes et al. (1950). 


Results 


By RIA PP10 was detected in saline extracts 
from all parts of all fallopian tubes irrespective 
of the age of the patient, but not in any of the 
matched serum samples. Tissue concentration of 
PP10, expressed as ug/g of cytosol protein, 
ranged from 0-08 to 2-95 ug/g tubal protein. No 
difference was found in the PP10 content 
between isthmic, ampullar and fimbnal parts 
(Table 1). The tubal concentration of PP10 was 
independent of the phase of endometrium. 

In gel filtration, PP10 of tubal extract eluted ın 
the same volume as purified PP10 (Fig. 1). Serial 
dilutions of tubal homogenate and the PP10 


è . PP10 standard 
Tubal extract 


Dilution 


1:321:16 1;8 1:4 1;2 11 










2 39 78 156 312 625 
PP10 (ug/l) 


Fig. 2. Dose-response curves of purified and tubal 
PP10. 
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standard gave parallel dose-response curves 
(Fig. 2). 

Immunohistochemically, PP10 was demon- 
strated in four out of 15 fallopian tubes. No 
staining of mucosal epithelium was seen, but 
underneath the epithelium there were 
accumulations of monocytic and lymphoid cells 
which sometimes took the positive stain. More- 
over, tubal secretion. contained amorphous 
material which stained positively (Fig. 3). 


Discussion 


In the present study a protein originally desig- 
nated as ‘placental’ was found in the fallopian 
tube. This was not surprising, since PP10 has 






ac”... vlla 





* 505 “ia E 
. a 


Fig. 3. PP10 in fallopian tube. Top, haematoxylin and 
eosin; middle, anti-PP10 antiserum; bottom, anti- 
PP10 absorbed with purified PP10; 1:300. 


been found in the human secretory endo- 
metrium (Wahlström et al. 1982), and both 
tissues derive from the same embryonic origin, 
the Müllerian duct. Moreover, PP10 is not the 
only pregnancy protein that has been found in 
the tubal and uterine mucosa. Pregnancy-associ- 
ated plasma-protein-A (Sjöberg et al. 1986) and 
PP14 (Julkunen et al. 1986) have likewise been 
detected in the tubal mucosa, and the presence 
of these proteins in both the endometrium and 
the tube appears to be the rule. 

The localization of PP10 in the tubal mucosa is 
different from any other pregnancy protein. The 
other ‘placental’ proteins, PAPP-A and PP14, 
are localized in the ciliated epithelial cells, 
whereas PP10 occupies a quite different position 
in the subepithelial layer of the mucosa. 
Although PP10 appeared in the monocytic and 
lymphoid cells, these fallopian tubes did not 
show any histological evidence of inflammatory 
reaction. Matched serum samples were PP10 
negative at the detection level of 2 ug/l, and so 
were the buffy coat cells from normal human 
blood when studied by RIA. 

The signiñcance of our finding of PP10 in the 
fallopian tube awaits clarification of the pro- 
tein's function. 
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The relation between aldosterone concentrations in 
plasma and saliva during pregnancy 


J. D. FEW, D. B. PAINTIN, V. H. T. JAMES 


Summary. The concentrations of aldosterone and glucocorticoids (cor- 
tisol+cortisone) were measured in saliva and plasma samples obtained 
from healthy women during early (11-19 weeks), mid (24-29 weeks) 
and late (32-37 weeks) pregnancy. There was a progressive increase in 
mean aldosterone levels in both saliva and plasma throughout preg- 
nancy, though at each stage of pregnancy the range was very wide. 
Glucocorticoid levels increased up to mid-pregnancy and then remained 
constant. At no stage were aldosterone and glucocorticoid levels signifi- 
cantly correlated. The proportion of free (non-protein bound) 
aldosterone in plasma, and the saliva:plasma ratio of aldosterone did 
not differ from the non-pregnant range at any stage of pregnancy. We 
conclude that measurement of aldosterone concentration in saliva is a 
convenient and valid method for the estimation of plasma free 
aldosterone in pregnancy and so provide a non-invasive technique for 


assessing aldosterone status throughout pregnancy. 


During pregnancy increases have been reported 
in the rate of excretion of aldosterone in the 
urine (Martin & Mills 1956), the rate of secretion 
of aldosterone (Jones et al. 1959), and the 
plasma concentration of aldosterone (Weir et al. 
1975; Smeaton et al. 1977; Dux et al. 1984; 
Karlberg et al. 1984). Furthermore, Tait et al. 
(1962) have found the metabolic clearance rate 
of aldosterone to be similar in pregnant and non- 
pregnant subjects. The mechanism by which the 
secretion rate and plasma concentration of 
aldosterone are raised during pregnancy is not 
known. Mean values for plasma renin activity 
(PRA) and angiotensin-II (A-IT) concentration 
are raised during pregnancy but the normal rela- 
tion between these factors and aldosterone level 
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is disturbed (Weir et al. 1975). Paradoxically it 
has been found that hypertension during preg- 
nancy is often associated with relatively low 
aldosterone levels (Weir et al. 1973). 

Elucidation of the role of aldosterone during 
pregnancy would be facilitated by a simple and 
non-invasive technique for the assessment of 
aldosterone status; measurement of saliva 
aldosterone concentration would fulfill this 
requirement. It has been shown in non-pregnant 
subjects that levels of saliva aldosterone corre- 
late well with plasma aldosterone concentrations 
(PA) (McVie et al. 1979; Few et al. 1984) and is 
sensitive to changes in the latter (Few et al. 
1984). Moreover, saliva aldosterone con- 
centration approximates to the concentration of 
free (non-protein bound) aldosterone in plasma 
(Few et al. 1986) which is generally believed to 
be the physiologically active fraction. 

In non-pregnant subjects albumin is the prin- 
cipal protein in plasma which binds aldosterone 
but as the concentration of corticosteroid bind- 
ing globulin increases with advancing preg- 
nancy, this becomes the principal aldosterone 
binding protein (Dunn et al. 1981). Although it 
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Table 1. Comparison of the concentrations of aldosterone and glucocorticoids in saliva and plasma during 


pregnancy and in non-pregnant subjects 


Stage of gestation 


Non-pregnant 
Weeks of gestation (mean (SD)) — 
Number of subjects 18 

(1) Plasma aldosterone (pmol/l) 

Mean 363 

Range 120—935 
(2) Saliva aldosterone (pmol/l) 

Mean 68 

Range 29-118 
(3) Plasma glucocorticoid (nmol/1) 

Mean 

Range 
(4) Saliva glucocorticoid (nmol/l) 

Mean 

Range 
(5) Plasma % free aldosterone 

Mean (SD) 30-3 (3-85) 
(6) Plasma free aldosterone (pmol/l) 

Mean 113 

Range 40-280 
(7) 2:6 mean (SD) 0-63 (0-23) 
Correlations 

1vs2 0-43 

1 vs 3 

3 ys 4 

2 vs 4 

2 vs 6 0-43 


Early Mid Late 
13-9 (3-0) 26-2 (1-4) 35 (2) 

15 19 18 
710 1295 1870 
260-2470 515-2580 585-3980 
132 274 420 
45-495 100-612 112-758 
525 920 860 
320-790 470-1200 390-1400 
215 31 31 
15-32 18-65 16-42 
28-4 (1-37) 28-3 (2-51) 29 (2-9) 
219 366 541 
70-440 150-775 170-755 
0-56 (0-033) 0-75 (0-031) 0-78 (0-044) 
0-91** 0-86** 0-85** 
0-27 0-27 0-32 
0-52* 0-55* 0-23 
0-19 0-22 0-004 
0-83** 0-92** 0-88** 





* P<0-05; **P<0-001. 


was calculated that the proportion of free 
aldosterone would not be affected by this change 
(Dunn et al. 1981), nevertheless it seemed poss- 
ible that 1t might in some way influence the trans- 
fer of aldosterone from the plasma to the saliva. 
We have therefore examined the relation 
between saliva and plasma aldosterone con- 
centrations during pregnancy 1n order to estab- 
lish to what extent assay of its concentration in 
saliva is a useful index of aldosterone status in 


pregnancy. 


Subjects and methods 


Plasma was obtained from the blood samples 
drawn routinely from women at the initial, and 
26 and 36 week visits to the antenatal clinic. 
Saliva was collected simultaneously into plastic 
tubes and was frozen, thawed and centrifuged 
before assay. All the women were healthy and 


none had a blood pressure exceeding 140/90 
mmHg. None contributed more than one set of 
samples to the study. 

The antibody used for the radioimmunoassay 
(RIA) of glucocorticoids was obtained by immu- 
nizing rabbits against cortisol-3-CMO conju- 
gated to bovine serum albumin (BSA). [1,2,6,7- 
*H]eortiso! was purchased from Amersham 
International (Aylesbury, UK). All other 
reagents were as described previously (Few et al. 
1984). The methods for the estimation of plasma 
and saliva aldosterone concentrations and the 
binding of aldosterone by plasma proteins have 
been described in detail elsewhere (Few et al. 
1984, 1986). 


Glucocorticoid determination 


Plasma was diluted 1:10 in pH 7-4 phosphate 
buffer and heated in a water bath at 60°C for 30 
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glucocorticoid ( ) levels in two hypertensive, third 


trimester patients 


min to  inactivate corticosteroid binding 
globulin. Aliquots (50 pl) of this inactivated 
plasma, of saliva or of cortisol standards (30- 
2000 pg/50 ul) were mixed with 500 ul of a RIA 
reagent consisting of a 1:8000 dilution of the 
antibody in 0-1% BSA in pH 7-4 phosphate 
buffer to which 1 Ci [?H ]cortisol was added per 
80 ml. The assay tubes were allowed to stand 
overnight at 6°C and free and bound fractions 
were separated using dextran-charcoal exactly 
as 1n the aldosterone assay. Tritium was assayed 
in the supernatant (bound) fraction by liquid 
scintillation counting. 

Extracting and chromatography of saliva for 
the assessment of specificity was carried out as 
described previously (Few et al. 1984). 


Results 


Heat inactivated, diluted plasma, and saliva, 
collected from late pregnancy subjects, were 
extracted with dichlormethane which removed 
all the immunoassayable aldosterone and 
glucocorticoids. When these extracts were sub- 
mitted to thin-layer chromatography (TLC) all 
the immunoassayable aldosterone from plasma 
and saliva had the same mobility as authentic 
aldosterone. Immunoassayable glucocorticoid 
from plasma was predominantly (28090) 


accounted for by cortisol, but in the case of saliva 
a substantial proportion (25046) was due to cor- 
tisone and a small proportion had the same 
mobility as 11-deoxycortisol. When we com- 
pared the direct assay for glucocorticoid in saliva 
(x) with the specific assay of cortisol, which was 
isolated by TLC (y), they were found to be 
related by the expression y = 0-35x—0-384 (r = 
0-97; P<0-091; n = 10). 

When varying volumes of pooled, late preg- 
nancy saliva were assayed for either aldosterone 
or glucocorticoids, in both cases the quantity of 
steroid was proportional to the volume of saliva 
assayed. 

The principal findings with respect to preg- 
nancy are summarized in Table 1. Standard 
deviations of the concentrations of aldosterone 
and glucocorticoids are not given because of the 
very wide range of values which are probably not 
normally distributed. In the early pregnancy 
group saliva aldosterone concentration was 
greater than 150 pmol/l in four subjects and less 
than 100 pmol/l in seven subjects. In this group 
the duration of pregnancy ranged from 11 to 19 
weeks but this did not correlate with the con- 
centration of aldosterone in either saliva or 
plasma. 

Figure 1 shows the diurnal changes in saliva 
aldosterone and glucocorticoid levels in two 
women admitted to hospital on account of 
hypertension. In both cases aldosterone level 
fluctuated considerably. 


Discussion 

During pregnancy, particularly the third trimes- 
ter, steroid production is markedly greater than 
in the non-pregnant condition. It therefore 
seemed prudent to re-examine the specificity of 
the saliva and plasma aldosterone assays 1n this 
context; the very high values that we have found 
for aldosterone appear to be a true indication of 
concentration as no cross reacting compounds 
could be detected. The situation is more com- 
plex with the glucocorticoids as our cortisol anti- 
body strongly cross reacts with other 17 œ- 
hydroxycorticosteroids such as cortisone and 
11-deoxycortisol. This lack of specificity is off- 
set by the fact that there is substantial oxidation 
of cortisol to cortisone during transit through the 
salivary glands (Brooks & Brooks 1984) and 
even the circulating cortisone derives from cor- 
tisol by extra-adrenal oxidation. There would 
therefore appear to be no serious disadvantage 


to measuring the aggregate of cortisol and cor- 
tisone as an index of adrenocortical activity. This 
explains why our saliva glucocortisoid levels are 
substantially higher than some values reported 
earlier for saliva cortisol in late pregnancy (Bus- 
tamente & Crabbé 1984). 

Our data on concentrations of aldosterone in 
saliva and plasma, and the protein binding of 
aldosterone in plasma, confirm and extend the 
findings of earlier investigators. Of particular 
importance was the finding that even when 
aldosterone levels were grossly elevated (as in 
the third trimester of pregnancy) the relation 
between saliva and plasma concentrations of 
aldosterone that we had previously found in 
non-pregnant subjects was maintained. We are 
therefore confident that even in pregnancy, with 
its unique hormonal milieu, the direct assay of 
aldosterone in saliva offers a simple and reliable 
method of estimating plasma free aldosterone 
level and hence of assessing aldosterone status 
by a non-invasive technique. 

Early investigators utilized urine collections 
for the determination of the rates of excretion 
and secretion of aldosterone. Such techniques 
gave a value averaged over the period of collec- 
tion. With the development of RIA the 
measurement of plasma aldosterone has become 
the preferred technique for assessing 
aldosterone status, but aldosterone has a high 
metabolic clearance (~1 l/min) and this can lead 
to rapid fluctuations in the plasma con- 
centration. Consequently, a single blood sample 
is not necessarily a good index of aldosterone 
status in the longer term. While measurement of 
saliva aldosterone also has the same temporal 
limitations, it is much easier to collect a series of 
saliva than of blood samples. Moreover, the 
direct assay permits handling of large numbers 
of saliva samples in the laboratory. It is thus 
relatively easy to construct an aldosterone pro- 
file based upon saliva sampling and the direct 
assay of aldosterone This is illustrated in Fig. 1 
‘which shows that in two hypertensive women in 
later pregnancy aldosterone, and cortisol, levels 
fluctuated considerably over a period of a few 
hours. 

In conclusion we recommend the determina- 
tion of aldosterone concentration in series of 
saliva samples as a useful technique in the elu- 
cidation of the role of elevated aldosterone pro- 
duction during pregnancy. 
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The use of a calcium antagonist (nifedipine) to 


suppress preterm labour 


M. D. READ, D. E. WELLBY 


Summary. The efficacy of an orally administered calcium antagonist, 
nifedipine, in suppressing premature uterine activity, was compared 
with intravenous ritodrine and no treatment. Nifedipine was found to be 
significantly more effective than ritodrine or withholding therapy, and 


was almost devoid of side-effects. 


Over the past decade there have been remark- 
able advances in the management of preterm 
infants, but the sequelae of preterm labour are 
still responsible for a significant amount of peri- 
natal morbidity and mortality, particularly in 
those infants under 28-30 weeks gestation. 
There is still a place for attempting to suppress 
premature uterine activity, especially in units 
without ready access to neonatal intensive care 
facilities. 

The mainstay of current treatment is an intra- 
venous infusion of a B-sympathomimetic agent, 
which may be followed by oral maintenance 
therapy. The incidence of troublesome side- 
effects and the debatable efficacy of these agents 
prompts the search for better drugs. 

Activity in uterine muscle, in vitro, is depen- 
dent upon extracellular calcium (Bolton 1979), 
so that it would be anticipated that contraction 
would be inhibited by calcium antagonists. 

In recent years the effects of the calcium 
antagonist, nifedipine, have been studied on 
non-pregnant uterine muscle (Ulmsten et al. 
1978; Formann et al. 1979), postpartum uteri 
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primed with oxytocin or prostaglandin FE, 
(Formann et al. 1982), in early pregnancy 
(Andersson et al. 1979) and in preterm labour 
(Ulmsten et al. 1980). 

This study compares the effects of a calcium 
antagonist (nifedipine) with those of a con- 
ventional B-sympathomimetic drug (ritodrine) 
and with no treatment in a control group. There 
were 20 women in each group. 


Patients and methods 


One problem which has made it difficult to assess 
studies on the suppression of preterm labour is 
that of making the diagnosis, particularly in 
those women who have no evidence of cervical 
dilatation on admission. There is no doubt that a 
substantial proportion of these women are not 
really in preterm labour and would not give birth 
if left alone. However, there is no way of decid- 
ing which women with apparent uterine con- 
tractions and little or no cervical dilatation will 
proceed and which will not. Also, in the belief 
that the earlier treatment ıs commenced, the 
more successful it is likely to be, they all tend to 
be treated which leads to the high placebo 
response found in most studies. 

In order to minimize the possible influence of 
other factors and particularly to enable better 
matching of the three groups for fairer com- 
parison, strict criteria were laid down for inclu- 
sion in the trial. Women were considered 
suitable for inclusion if they had singleton preg- 
nancies with intact membranes between 20 and 
35 weeks gestation and were contracting at least 
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once every 10 min. Women were not suitable for 
inclusion in this study if they had a multiple 
pregnancy, polyhydramnios, ruptured mem- 
branes, a history of cervical surgery, a history of 
mid-trimester abortion or previous preterm 
delivery, a history of any medical condition 
which would contraindicate the use of either of 
the drugs, if there was any evidenze of mtra- 
uterine infection or any irregularity of the fetal 
heart, where there was a history of antepartum 
haemorrhage or if the cervix was >4 cm dilated. 

For the purpose of this study only one course 
of treatment was given. If contractians recurred 
a few days after completion of the course of 
treatment, the case was discussed with the 
appropriate consultant as to whether further 
treatment was to be given. In this senes no addi- 
tional treatment was considered necessary. Thus 
the ‘postponement of delivery’ interval is a valid 
measure of the treatment regimen selected. 

It is accepted that many of these exclusions 
would normally be acceptable ind:cations for 
attempting to suppress uterine activity. We 
deliberately excluded them as the study groups 
are relatively small and inclusion of these 
patients would render the groups less compar- 
able. A double-blind placebo type of trial was 
not possible here, as the ethics committees 
involved would not agree to the use of placebos 
and the different route of administration for the 
two drugs precluded a double-blind study. 

Patients who were potentially suitable for 
inclusion were interviewed and tbeir written 
informed consent obtained before being 
randomly allocated to either active treatment 
group. Women under the care of consultants 
whose policy was not to suppress pre-erm labour 
were used for the no treatment control group. 

In each group there was an initial 30 min 
observation period during which time the fetal 
heart and uterine activity were assessed After 
this time the appropriate treatment was 
commenced. 

Treatment was deemed successful if con- 
tractions were abolished and no further cervical 
dilatation occurred during treatment and there 
was no recurrence of contractions within 48 h of 
stopping treatment. 


Ritodrine 
An intravenous infusion was established begin- 


ning at 50 ug/min rising by 50 ug increments 
every 10 min to a maximum of 300 ug/min or 


until contractions ceased; or there was a mater- 
nal tachycardia of 140 beats/min; or a fetal tachy- 
cardia of 180 beats/min; or other side-effects 
were intolerable. 

The effective dose was maintained for 12h 
after which the dose was gradually reduced 
unless contractions recurred. When there had 
been no contractions for 12 h the infusion was 
discontinued and 10 mg of ritodrine was given 
orally at 4-h intervals for 48h 


Nifedipine 
An initial dose of 30 mg was given orally, fol- 
lowed by 20 mg at 8-h intervals for 3 days. 

Early experience elsewhere suggested there 
might be a delay of up to 1 h before the effects of 
the nifedipine became apparent. Therefore, a 
total of 2h was allowed (including the initial 
observation period) before reassessment. If the 
contractions were undiminished, as observed on 
the cardiotocograph, the treatment was deemed 
to have failed and intravenous ritodrine was 
given (as the standard treatment for the unit), at 
the request of the ethics committee. 

For both groups the maternal pulse and blood 
pressure were recorded every 15 min for the first 
2 h and then hourly for 24 h. 


Results 


There were no significant differences between 
the three groups for age, weight, parity or length 
of gestation (Table 1). 

Table 2 shows that nifedipine was consider- 
ably more successful in halting labour than 
either ritodrine or no treatment. Chi-squared 
analysis found no statistically significant differ- 
ence between the control group and the 
ritodrine treated group, but there was a signifi- 
cant difference (P<0-05) between the nifedipine 
treated group and both the control group and the 
ritodrine-treated group. 


Effects on cardiovascular system 


Although nifedipine caused a reduction in both 
systolic and diastolic blood pressure, the differ- 
ence was not statistically significant. Both 
ritodrine and nifedipine caused a similar signifi- 
cant rise in the fetal heart rate but only ritodrine 
caused a significant rise in maternal heart rate. 
Table 3 shows that, statistically, nifedipine 
caused a significantly greater postponement of 


Ve 


Table 1. Clinical details of the three study groups 
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No treatment Ritodrine Nifedipine 
Clinical details (n = 20) (n = 20) (n = 20) 
Age (years) 24 9 (4-4) 24-6 (3-6) 23-5 (3 9) 
Gestation at treatment (weeks) 32 9 (1 7) 31-9 (1-6) 32 3 (1-4) 
Maternal weight (kg) 63 9 (7 6) 67-1 (9-3) 62 5 (8-1) 
Primigravidae (n) 4 2 
Nulliparae (n) 6 5 
Results are mean (SD). 
Table 2. Results of treatment in the three study groups 

No treatment Ritodrine Nifedipine 
Result (n = 20) (n = 20) (n = 20) 
Success 9 15 
Failure 11 dc 





* Only one of these five patients responded to ritodrine after nifedipine failed to suppress uterine activity 


delivery compared with ritodrine or no treat- 
ment, and resulted in babies of greater birth- 
weight. Apgar scores were similar in the three 
groups and there were no stillbirths nor perinatal 
deaths. 


Significant side-effects 


Troublesome side-effects were common with 
ritodrine therapy, and 13 women complained of 
palpitations and feelings of anxiety In women 
receiving nifedipine, some 90% experienced 
flushing, mainly of the face, neck and chest but 
this was troublesome in only one woman, and 
one other woman experienced marked nausea. 
Women who received no tocolytic agent did not 
complain of any real symptoms, although some 
‘side-effects’ have been noted in previous studies 
where placebos were used. 


Discussion 


Over the past 15 years a number of drugs have 
been used to suppress uterine activity, either 
alone or in combination. Intravenous ethanol 
has fallen into disuse as it caused troublesome 
nausea, vomiting and hangovers and it was less 
effective than f-sympathomimetic agents 
(Lauerson et al. 1977). Many B-sympathomime- 
tic drugs have been tried, with claims that the 
more recently introduced agents were more 
uterospecific with fewer systemic side-effects 
Ritodrine appears to be the most widely used 
drug at the present time. Taken orally as a pro- 
phylactic measure in women thought to be at 
increased risk of preterm labour, it has not 
proved effective (Walters & Wood 1977; O'Con- 
nor et al. 1979). Used intravenously for the sup- 
pression of established uterine activity there are 
conflicting reports of its efficacy (Merkatz et al. 


Table 3. Outcome of pregnancy in the three treatment groups 





No treatment Ritodrine Nifedipine 

(n = 20) (n = 20) (n — 20) 
Time from presentation to delivery (days) 19-3 (6-1) 25-1 (5 7) 36.3 (5-1)* 
Birthweight (g) 2860 (258) 3020 (326) 3225 (432) 





Results are mean (SD) values 


* Significantly longer compared with other two groups (P«0-001) The group includes five women treated with 
intravenous ritodrine after nifedipine failed (trial protocol), labour was suppressed in only one and delivery 
delayed for 17 days 
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1980; Hemminki & Starfield 1978; Spellacy et al. 
1979). The conclusion reached by reviewers of 
published studies is that any therapeutic advan- 
tage is small and the wholesale use of these 
agents cannot be justified on present evidence 
(Hemminki & Starfield 1978; Spellacy et al. 
1979), particularly in view of the high incidence 
of side-effects. In addition this group of drugs is 
not suitable for women with significant cardio- 
vascular disease or diabetes. 

As with the B-sympathomimetic drugs, the 
cardiovascular effects of calcium antagonists 
could theoretically be a limiting factor in their 
use (Nayler & Horowitz 1983). It has been found 
that nifedipine exhibits greater selectivity for 
inhibition of uterine activity relative to its 
cardiovascular effects (Granger et al. 1985). The 
effects on systolic and diastolic blood pressure 
have been studied before. For ritodrine the 
effects appear to be variable, the mean falling in 
some studies (Spellacy et al. 1979) and rising in 
others (Lauerson et al. 1977) and being 
unchanged in others. The studies on nifedipine 
have not shown a significant change but suggest 
there may be transient cardiovascular effects for 
up to 2h (Ulmsten et al. 1980). 

The well-recognized tachycardia caused by 
B-sympathomimetic agents was seen. Although 
there is no sustained tachycardia with nifedipine 
there appears to be a transient maternal effect as 
reported by Ulmsten et al. (1980) and, in our 
study, also on the fetus which has not been 
reported before. 

In previous studies with B-sympathomimetic 
agents, the postponement of delivery has shown 
a marked variation with an average comparable 
to our findings. In the series reported by 
Ulmsten et al. (1980) nifedipine effected a delay 
of only 14 days, but the initial observation period 
before treatment was 5 h and this would permit 
better selection of those women in true preterm 
labour by excluding many with ‘non-specific’ 
uterine contractions which resolve of their own 
accord. Based on the view that the sooner treat- 
ment is commenced the more effective it will be, 
neither we nor the ethics committee thought it 
justifiable to wait for this length of time before 
starting treatment. 

We accept that the trial design is open to crit- 
icism but within the constraints mentioned 
above we beheve this study allows a fair com- 
parison of the three groups with the inclusion of 
the no treatment control group and each patient 
acting as their own control in so far as the car- 


diotocograph showed whether there was any 
alteration in uterine activity related to 
treatment. 

The study shows that nifedipine was signifi- 
cantly more effective than ritodrine or no 
treatment and was almost devoid of significant 
side-effects. It may, therefore, be the most 
appropriate agent for short-term use in dia- 
betics. This study did show a definite lag time 
before the nifedipine started to work, this may 
be reduced by asking the patient to crush the 
capsule and absorb the contents sublingually. 

Because of the relatively small numbers 
involved caution must be exercised in the inter- 
pretation of the results, but we believe that 
further study is warranted, preferably as a coor- 
dinated multicentre trial. 
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Does 24-hour supervisory staff coverage in the labour 
and delivery area change the emergency caesarean 


section rate? 


C. JAMES CHUONG, CHANG Y. LEE, MONICA C. CHUONG, BRUCE H. 


DRUKKER 


Summary. The influence on the emergency caesarean section rate of 
24-h supervisory staff coverage in the labour and delivery area was 
investigated. In period I (1978-1979), the supervisory staff were inside 
the hospital from 07.01 to 17.00 hours, and on call at home from 17.01 to 
07.00 hours of the next day, and in period II (1980-1981), the super- 
visory staff were inside the hospital 24 h a day. The section rate for fetal 
distress increased during period II. The rate for maternal complications 
also increased in the 17.01-24.00 hours shift and decreased in the 07.01- 
17.00 hours shift during period II. However, the overall emergency 
caesarean section rate did not change between the two periods. 


A steadily increasing caesarean section rate has 
characterized obstetric practice and has been the 
cause of concern to the profession and to the 
general public (Petitti et al. 1979; Zdeb et al. 
1980; Ingemarsson et al. 1981; Hall & Alexander 
1982). This increase in the section rate is thought 
to be due to the relative safety of the operation 
for the woman; extension of the incications for 
caesarean section and the use of fetal heart rate 
monitoring (Minkoff & Schwarz 1980). The 
possible contribution of organizational changes 
within the hospital setting has received minimal 
consideration. Differences in attitude between 
obstetricians may have influence in -he decision 
to perform caesarean section. The present study 
was conducted to determine whether 24-h super- 
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visory staff coverage in the labour and delivery 
area changed the emergency caesarean section 
rate. 


Patients and methods 


A retrospective analysis of emergency caesarean 
sections was made during two periods between 
1978 and 1981 at Henry Ford Hospital, Detroit, 
Michigan. At all times, the labour and delivery 
area was staffed by resident obstetricians for 
24 h a day, 7 days a week under the direction of 
supervisory staff obstetricians (board-certified 
or board-eligible obstetricians and gynecolo- 
gists). Since 1980, the supervisory staff obstetri- 
cians have remained in the labour and delivery 
area at all times to supervise the residents. 
Before 1980, the supervisory staff obstetricians 
were in the labour and delivery area from 07.01 
to 17.00 hours were on call at home from 17.01 to 
07.00 hours of the next day from Monday to 
Friday and on Saturday and Sunday, they were 
on call at home 24 h a day. Only the emergency 
caesarean sections were included in the study. 
The indications for operation were classified as: 
dystocia, malpresentations, fetal distress, uter- 
ine bleeding (including placental abruption and 
placental praevia), maternal complications 


v 
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Table 1. Companson of patients and obstetricians between two periods 


Period I (1978-1979) 


Characteristic No 
Number of patients 312 
Age (years) 
<17 34 
18-35 293 
>35 25 
Race 
Caucasıan 141 
Black 131 
Other 40 
Source 
Private 208 
Ward (Public) 104 
Pregnancies 
1 93 
2 97 
3 87 
24 35 
Parity 
0 100 
1 81 
2 T2 
3 43 
z4 16 
Abortions 
0 209 
1 47 
2 40 
23 16 
Number of supervisory staff obstetricians 14 
Year of residency completion 
Before 1960 1 
1960-1969 3 
1970-1975 4 
1976-1980 6 
Average number of resident obstetricians in 
Jabour and delivery area at any given time 1:5 


(including hypertension, diabetis mellitus and so 
on), prematurity-premature rupture of mem- 
brane, and other indications. The category of 
‘other’ included cases in which indications could 
not be clearly defined. The distribution was ana- 
lysed according to the time of the day (00.00— 
07.00 hours, 07.01-17.00 hours, 17.01- 
24.00 hours). Finally the supervisory staff was 
divided into four groups, according to the year in 
which they completed residency training to 


Period II (1980-1981) 
(96) No. (96) 
(100) 528 (100) 
(10-9) 64 (12-1) 
(81-1) 412 (78-0) 
(8-0) 52 (9-9) 
(45-2) 231 (43-8) 
(42-0) 242 (45-8) 
(12-8) 55 (10-4) 
(66-7) 364 (69-0) 
(33-3) 164 (31-0) 
(29-8) 171 (32:4) 
(31-1) 150 (28-4) 
(27-9) 154 (29-2) 
(11-2) 53 (10-0) 
(32-1) 158 (29-9) 
(26-0) 148 (28-0) 
(23-1) 110 (20-8) 
(13-7) 79 (15-0) 
(5-1) 33 (6-3) 
(67-0) 365 (69-1) 
(15-1) 68 (12-9) 
(12-8) 74 (14 0) 
(5-1) 21 (4-0) 
20 
(7) 2 (10) 
(21) 3 (15) 
(29) 5 (25) 
(43) 10 (50) 
2-5 


investigate whether the indications for cae- 
sarean section varied between the groups. 

Statistical analysis was performed with the %? 
test, and the level of significance was selected as 
P<0-05. 


Results 


The characteristics of the patients were identical 
in the two periods, although the number of sec- 
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Table 2. Relation between study periods and indications for emergency caesarean section 





Period I (1978-1979) Period II (1980-1981) 

Deliveries No. (96) No. (96) 
Total deliveries 3619 (100) 5782 (100) 
Emergency caesarean section 312 (8-6) 528 (9-1) 
Dystocia 139 (3-8) 215 (3-7) 
Malpresentation 69 (1-9) 121 (2-1) 
Fetal distress* 24 (0-7) 64 (1-1) 
Uterine bleeding 20 (0-5) 36 (0-6) 
Maternal complications 40 (1-1) 71 (1:2) 
Prematurity and PROM 13 (0-4) 17 (0-3) 
Others 7 (0-2) 4 (0-1) 





*P = 0-038 (x? test) 
PROM, Premature rupture of membrares 


tions increased from 312 in period I (1978-1979) 
to 528 in period II (1980-1981). There were six 
more supervisory staff in period II, one was in 
the Befor 1960 group, one in the 1970-1975 
group and four in the 1976-1980 group (Table 1). 
The emergency caesarean section rate did not 
change significantly between the two periods 
(8:626 in period I compared with 9-196 in period 
II). A change in the distribution of indications 
for section was observed in that the percentage 
done for fetal distress increased from 0-796 in 
period I to 1:126 in period II (P = 0-038). The 
percentages for all other indications remained 
essentially the same (Table 2). 

Changes in distribution by time of day were 
Observed for sections done for maternal compli- 
cations. About equal percentages were per- 
formed in the 00.00-07.00 hour shift, but in 
period II, an increase in the 17.01-24.00 hours 


shift (15% compared with 37%) and a decrease 
in the 07.01-17.00 hours shift (70% compared 
with 49%) occurred (P = 0-039). When all 
indications were considered, there was a 3% 
increase (24% to 27%) in the 00.00-07.00 hours 
shift, a 7% decrease (49% to 42%) in the 07.01— 
17.00 hours shift, and a 4% increase (27% to 
31%) in the 17.01—24.00 hours shift. Overall, the 
net effect of 24-h supervisory staff coverage was 
a 7% increase in emergency caesarean sections 
performed between 17.00 hours and 07.00 hours 
(Table 3). 

The year that residency training was com- 
pleted had a significant influence on the rate of 
sections performed for maternal complications 
(an increase; P<0-001) and for dystocia (a 
decrease; P = 0-0014) for the group of 1970- 
1975. This group had a different rate of section 
for maternal complications (23%) from the 


Table 3. Relation between time of delivery and indication for emergency caesarean section 





Shift 00.00-07 00 hours 


Shift 07.01-17.00 hours 


Shift 17.01—24.00 hours 





I II I II I II 

Indication No. (%) No  (?) No. (9?) No. (9?) No. (9?) No (9) 

Dystocia 32 (23-0) 68 (81.6) 59 (425) 75 (349) 48 (34-5) 72 (335) 
Malpresentation 18 (26:1) 30 (248) 38 (551) 69 (570) 13 (188) 22 (182) 
Fetal distress 9 (375) 22 (34-4) 7 (29-2) 22 (344) 8 (333) 20 (312) 
Uterine bleeding 4 (20.00 10 (27-8) 11 (550) 13 (361) 5 (250) 13 (36-1) 
Maternal complications* 6 (15-0) 10 (141) 28 (700) 35 (493) 6 (150) 26 (36-6) 
Prematurity and PROM 3 (233) 3 (177) 7 (538) 9 (529) 3 (231) 5 (294) 
Others 2 (28-6) 0 (0 4 (57-1) 1 (250 1 (143) 3 (75.0) 
All indications 74 (23-7) 143 (27.1) 154 (49.4) 224 (42.4) 84 (26-9) 161 (30-5) 


Period I. Years, 1978 and 1979 Period II Years, 1980 and 1981. 


*P = 0-039 (x? test) 
PROM, Premature rupture of membranes. 
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Table 4. Relation between years that supervisory staff completed residency and indication for emergency 


caesarean section 





Completion of residency 








Before 1960 1960-1969 1970—1975 1976-1980 

Main indications No. (%) No (%) No. (%) No. (%) 

Dystocia* 33 (44-6) 68 (46-6) 73 (31-3) 180 (46-5) 
Malpresentation 22 (29-7) 27 (18-5) 49 (21-0) 92 (23-8) 
Fetal distress 6 - (8-1) 1 (8-9) 26 (11-2) 43 (11-1) 
Uterine bleeding 6 (8-1) (6-2) 21 (9-0) 20 (5-2) 
Maternal complications* * 7 (9-5) 20 (13-7) 54 (23-2) 30 (7-7) 
Prematurity and PROM 0 (0) (3:4) 8 (3-4) 17 (4-4) 
Others 0 (0) (2-7) 2 (0-9) 5 (1:3) 
Total 74 (100) 146 (100) 233 (100) 387 (100) 





*P = 0-0014; **P<0-001 (x? test). 
PROM, Premature rupture of membranes. 


other three groups (10%, 14% and 8%), and for 
dystocia (31% vs 4596, 47% and 47%) (Table 4). 


Discussion 


The possibility of obstetrician bias as a factor 
influencing the section rate could be studied in 
this institution because of a change in the on-call 
policy by supervisory staff. When the labour and 
delivery area was covered by supervisory staff 
for 24h a day, 7 days a week, as in period II in 
this study, the patients were managed mainly by 
the supervisory staff with the assistance of the 
residents. Before 1980, patients were managed 
mainly by residents after 17.00 hours. 

Several variables could have influenced the 
comparison of the two periods studied. The total 
number of deliveries increased from 3619 in 
period I to 5782 in period II, a 60% increase. The 
number of supervisory staff increased from 14 to 
20, a 7096 increase. There was also an increase in 
the average number of residents assigned to the 
labour and delivery area at any given time from 
1-5 to 2-5, a 60% increase. The degree of active 
participation by residents 1n the care of private 
and ward patients was similar in the two periods 
and management policies were constant. The 
facilities 1n the labour and delivery area were 
similar during that 4-year period. 

In period II, six more supervisory staff joined 
the department and four of them belonged to the 
1976-1980 group (Table 1). To control this vari- 
able, comparisons were made to see if there was 
arelation between the distribution of indications 


for caesarean section and the years in which the 
supervisory staff had completed residency train- 
ing. In the 1970-1975 group, the number of 
caesarean sections increased for maternal com- 
plications, but decreased for dystocia. It should 
be noted that a perinatologist was included in 
that group during both periods. Because there 
were more high-risk patients seen in his clinic, he 
might encounter more maternal complications 
and perform more sections for that indication. 
Except for this difference, there was no relation 
between the distribution of indications and time 
of completion of residency training. Since this 
perinatologist was present and functioning in the 
same way in both the study periods, this was not 
considered to be a contributory factor to the 
differences between two periods. The similarity 
in the patient population as well as in the 
obstetricians characteristics during the two 
periods thus permits the influence of 24-h super- 
visory staff coverage on the emergency cae- 
sarean section rate to be studied. 

In this study the overall emergency section 
rate did not change significantly between the two 
periods. The number of caesarean sections per- 
formed for fetal distress increased with the pres- 
ence of obstetricians in the labour and delivery 
area 24 h a day. This was probably due to the 
increased recognition of abnormal fetal heart 
rate patterns because of the constant presence of 
more senior personnel. 

A universal preference to work during the 
regular working day and to preserve the usual 
hours for rest has been proposed a force that 
may influence decisions about performing 
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caesarean sections. Phillips et al. (1982) did not 
find any difference between the percentages of 
deliveries on weekends and weekdays, although 
Poma (1982) and Goodlin (1983) found that 
more caesarean sections were done for dystocia 
at certain times of the day. In our study, signifi- 
cantly more sections for maternal complications 
were performed ın the 17.01-24.00 hours shift 
and significantly fewer in the 07.01—17.00 hours 
shift, with supervisory staff 1n the hospital at all 
times. Overall, more inductions were done for 
medical complications with 24-h supervisory 
staff coverage, and then, since most inductions 
were performed early in the morning, failure of 
induction was recognized and caesarean section 
was performed during the 17.01-24.00 hours 
shift. However, the overall 7% increase ın the 
emergency caesarean section rate between 17.00 
and 07.00 hours with 24-h supervisory staff 
coverage was not statistically significant. Our 
data suggest that 24-h supervisory staff coverage 
in the labour and delivery area does not signifi- 
cantly change the emergency caesarean section 
rate. 
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Maternal stress response associated with caesarean 
delivery under general and epidural anaesthesia 


P. G. LOUGHRAN, J. MOORE, J. W. DUNDEE 


Summary. The maternal stress response to caesarean delivery with 
either general or epidural anaesthesia was investigated. Patients given a 
general anaesthetic showed statistically significant increases in blood 
pressure, heart rate, and levels of plasma catecholamines, cortisol and 
glucose. Epidural anaesthesia, to at least the T; dermatome, obtunded 
these responses. The significance of these findings to the choice of 


method of anaesthesia is discussed. 


General anaesthesia and major surgery are asso- 
ciated with sympathoadrenal activation leading 
to changes in plasma cortisol, insulin, cate- 
cholamines and glucose. Release of cortisol and 
catecholamines cause both biochemical changes 
(hyperglycaemia, lipolysis) and cardiovascular 
sequelae (usually tachycardia and hyper- 
tension). In the presence of hyperglycaemia the 
pancreatic hormone insulin does not respond in 
the usual physiological manner (Brandt et al. 
1976). 

While this stress response is attributable in 
part to general anaesthesia (Hunter 1959; 
Oyama et al. 1972), the incision and subsequent 
surgical manipulations are the major activators, 
intra-abdominal surgery being a more potent 
stimulus than body surface operations (Clarke 
1970). Epidural and spinal anaesthesia, by 
blocking the afferent impulses from the oper- 
ation site, prevent the rise in glucose (Brandt et 
al. 1976) and cortisol (Gordon et al. 1973). Pflug 
& Halter (1981) reported that plasma cate- 
cholamine levels are lowered during high spinal 
blocks during which rises in glucose and cortisol 
did not occur. Deep inhalational anaesthesia 
established before noxious surgical stimuli can, 
like adequate spinal anaesthesia, prevent the 
adrenergic and cardiovascular response seen 
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during lighter planes of anaesthesia (Roizen et 
al. 1981). Moderate doses of fentanyl (20 pg/kg) 
can attenuate the hormonal and cardiovascular 
response to major gynaecological surgery (Blun- 
nie et al. 1983) and much larger doses (60 ug/kg), 
given to patients undergoing heart surgery, com- 
pletely block the cardiovascular and hormonal 
responses to tracheal intubation and sternotomy 
(Sebel et al. 1981). 

General anaesthesia for caesarean section 
requires a rapid sequence induction to secure a 
safe airway and a very light level of anaesthesia 
between induction of anaesthesia and the birth 
of the infant to avoid depression of the newborn. 
This would be expected to cause a large 'stress 
response'. This study reports a comparison of 
the hormonal and cardiovascular changes associ- 
ated with general or epidural anaesthesia when 
used for elective caesarean section. 


Patients and methods 


Patients selected for the study were healthy, had 
an uncomplicated pregnancy exceeding 36 
weeks gestation and were to be delivered by 
elective caesarean section because of dispropor- 
tion or abnormal fetal presentation. All oper- 
ations were carried out in the morning. The 
study was approved by the local ethics com- 
mittee and all participants gave informed con- 
sent. The choice of either general or epidural 
anaesthesia was made by the patient. 

All women were given oral antacid treatment 
consisting of ranitidine, 150 mg, 2-3 h pre- 
operatively, supplemented by 20 ml, 0-3 mol/l 
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sodium citrate, immediately before induction. 
To avoid caval occlusion they were placed in left 
lateral tilt for 20 min before and during the oper- 
ation until birth of the infant. An intravenous 
infusion of a solution of compound sodium lac- 
tate BP was set up before commencing anaes- 
thesia, those having an epidural block receiving 
1-0-1-5 litres during its establishment. Atropine 
was not used preoperatively or during the induc- 
tion sequence in either group. 

After 3 min preoxygenation, general anaes- 
thesia was 1nduced with thiopentone, 4 mg/kg, 
rapidly followed by suxamethonium, 1:5 mg/kg. 
Cricoid pressure was applied after loss of con- 
sciousness and maintained until an endotracheal 
airway was secured. Anaesthesia was main- 
tained with a mixture of 50% nitrous oxide in 
oxygen and halothane 0-596. Pancuronium, 0-08 
mg/kg, was given to maintain neuromuscular 
blockade on recovery from the suxamethonium. 
Ventilation was controlled to produce nor- 
mocapnoea, confirmed by measuring end-tidal 
carbon dioxide content with a 47210 Hewlett- 
Packard Capnometer. After the umbilical cord 
was clamped, oxytocin, 10 units, and morphine 
sulphate, 0-15 mg/kg, were given intravenously, 
nitrous oxide was increased to 6796 and 
halothane discontinued. At the end of the oper- 
ation residual neuromuscular block was antag- 
onized with neostigmine, 2:5 mg, and atropine, 
1-2 mg. There were 16 women in the general 
anaesthesia group (GA). 

For epidural anaesthesia identification and 
cannulation of the space was achieved with the 
patient in the left lateral position. After a test 
dose of 3 ml of 0-5% bupivacaine without adren- 
aline, a further 7 ml was injected with the patient 
sitting up. After 10 min the patient was placed 
supine in a left tilt and the block extended to T; 
bilaterally, by giving bupivacaine, 1-6 ml per 
unblocked segment below Tę. Oxygen, 5 l/min, 
was administered by a Hudson mask before the 
birth of the baby. Nine women had epidural 
anaesthesia. 

In both groups, heart rate, svstolic and 


Table 1. Physical characteristics of patients in the study 


diastolic blood pressure were measured and 
recorded at 5-min intervals throughout the study 
period using a Dinamap Oscillotonometer com- 
mencing at the time of preoperative venous can- 
nulation and ending 2 h after the delivery. Blood 
samples were collected from the non-infusion 
arm, control samples being taken at 20 and 10 
min before the induction of general anaesthesia 
or administration of the epidural block. In those 
women having a general anaesthetic, further 
sampling was carried out 1 min after tracheal 
intubation, at uterine incision, and at four 
30-min intervals after delivery. In the epidural 
group, samples were taken at skin incision, uter- 
ine incision and at four 30-min intervals after 
delivery. 

Plasma glucose concentration was measured 
on a Technicon Auto analyser 11 System using 
the glucose oxidase method. Radioimmuno- 
assay was used to measure the concentrations of 
plasma insulin, glucagon and cortisol (Riad et al. 
1979). Blood for catecholamine estimations was 
immediately centrifuged, the separated plasma 
was instantly frozen in liquid nitrogen and stored 
at —20°C until analysed by the method described 
by Durtieu & Delmotte (1981). For biochemical 
and cardiovascular data the control samples 
were pooled. Standard statistical analysis was 
carried out using the Student's t-test for paired 
data. Probability values «0-05 were regarded as 
significant. 


Results 


The two groups (16 GA and 9 epidural) were 
comparable with regard to age, weight and 
period of gestation (Table 1) and control values 
for the cardiovascular and biochemical measure- 
ments did not show significant difference. The 
mean skin :o uterine incision times were 6-2 
(SD 2-4) min in the epidural group and 8-5 
(SD 2-8) min in the general anaesthetic group, 
while respective values for uterine incision to 
delivery times were 4-6 (2-7) and 3-6 (4-0) min. 
Neither of these differences was statistically sig- 








Mode of anaesthesia n Weight (kg) Age (years) Height (cm) 
General 16 71-7 (10-0) 29-4 (4-8) 157 (6-9) 
Epidural 9 76-1 (17-5) 29-9 (4-4) 161 (6-5) 





Results are means (SD). 
- & 


+ 


nificant. In the epidural series one woman 
required sedation after delivery for a ‘dragging 
sensation’ in her subdiaphragmatic region and 
another required intravenous ephedrine, 15 mg, 
to maintain her blood pressure. The latter 
patient did not have catecholamine estimations. 
No infant in either series required more than 
routine resuscitative measures at birth, the 
Apgar scores and time to sustained respiration 
being closely similar for both groups. Excessive 
blood loss did not occur and the lowest 
haematocrit at the end of the study period was 
0-32. 

Ten of the 16 patients in the GA group 
required intramuscular opioids for pain relief in 
the first 30 min after awakening and three more 
in the following 30 min. The remaining three 
patients did not require analgesia in the post- 
operative period of the study. No patient in the 
epidural group required pain relief — sensory 
levels to pinprick ranged from T, to Tj) at the 
end of the study period. 


Cardiovascular changes 


Marked changes in the cardiovascular variables 
(Table 2) occurred only within the GA group, 
the increase in systolic blood pressure and pulse 
rate in these patients after intubation persisting 
until 30 min after delivery. Maximal elevation 
was associated with ‘crash’ induction and intuba- 
tion and it was only at this time that the rise in 
diastolic blood pressure was statistically signifi- 
cant. The decreases in heart rate, systolic and 
diastolic pressure within the epidural group were 
not statistically significant or clinically important 
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except in the one patient who required 
ephedrine for hypotension. 


Catecholamines 


Catecholamine estimations were obtained from 
six patients given a general anaesthetic and four 
patients given an epidural block. The control 
values [mean (SD) pg/ml] in the GA and epi- 
dural groups for adrenaline were 141 (34-9) and 
111 (56-0) and for noradrenaline 386 (125) and 
330 (58-1) respectively, neither of the differ- 
ences was statistically significant. 

Figure 1 shows the percentage change from 
control values: there were marked differences 
between the groups, the GA patients showing a 
dramatic increase and those given epidural a 
decrease in both adrenaline and noradrenaline 
levels. Variations in the GA series were most 
marked during the induction to delivery 
interval, the increases in adrenaline greatly 
exceeding those of noradrenaline. Statistical 
differences in adrenaline levels were significant 
at induction, uterine incision and 30 min after 
delivery (0-001 P«0-01 in each case). Nor- 
adrenaline differences were statistically signifi- 
cant at induction (P«0-01), uterine incision 
(P<0-05) and 60 and 90 min after delivery 
(P<0-02). Plasma catecholamine levels had 
returned to near control values by 120 min of the 
epidural block. 


Plasma cortisol, glucose and insulin 


The variations in plasma cortisol and glucose are 
shown as absolute values (Fig. 2). The mean 


Table 2. Percentage changes from pre-operative control values of cardiovascular measurements during and after 


caesarean section 





Percentage change at observation times (min) 








Cardiovascular Control 
Anaesthesia variable values PI* UIt 30 60 90 120 
Blood pressure (mmHg) 
General Systolic 133 (4) +19(5) +17 (4) +6 (4) 0 (4) —6 (4) —6 (3) 
(n=16) Diastolic 90 (3) +20(5) +10(7) —8(5  -—5(5) -10(5) —11(4) 
Heart rate (beats/min) 90 (4) +26(5) -44(6) +21(6) —3(6) —12 (3) —9 (4) 
Blood pressure (mmHg) 
Epidural Systolic 127 (3) *t1(4 +2(4) -7(4 -8(3 -7(2) —7 (2) 
(n=9) Diastolic 82 (3) —5(3  -7(3 ~-18(5) -11(5 —-9(5) —6 (5) 
Heart rate (beats/min) 88(4)  —12(4)  -4(5) -11(S) -11(6) -—14(5) -13(5) 
*PI at skin incision; {UI at uterine incision. 
Results are means (SEM). " iil 
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Fig. 1. Percentage changes {mean + SE) from pre-operative control values of plasma 
adrenaline and noradrenaline levels associated with general (©, n = 6) and epidural (8; n = 
4) anaesthesia. Samples were abtained at skin incision (PI), uterine incision (UI) and at 


30-min intervals after delivery 


control values of insulin in the GA énd epidural 
groups were 5-8 (SD2-0) pU/ml and 8-5 
(SD 8-1) U/ml respectively and were not statis- 
tically different (0-05« P«0-10). Because of the 
marked scatter of control readings in the epi- 
dural senes alterations in insulin levels are pre- 
sented as percentage change from control values 
in Fig. 2. Whereas plasma cortisol levels 
decreased after induction in both groups, a sus- 
tained rise followed in the GA patients and the 
differences between the senes at 30 (P« 0-001), 
60, 90 and 120 (P«0-02) min were statistically 
significant. In the patients having epidural 
anaesthesia, plasma glucose levels were 
unchanged throughout the period of study, but 
general anaesthesia was associated with signifi- 
cant elevation from 30 min onwards (P<0-001). 
Induction of general anaesthesia was associated 
with an 84% rise in plasma insulin compared 
with a 4% increase in the epidural group 
(P<0-01), the latter showing little variation 
throughout. However, at 60-120 min significant 
increases (P«0-02) in insulin level occurred in 
GA patients. The changes in plasma glucagon 
levels were not statistically significant irrespec- 
tive of the method of anaesthesia and are not 
presented. 


Discussion 


While the use of regional or general anaesthesia 
for caesarean delivery is often dependent on the 
patient's wishes her choice can be influenced by 


the viewpoints of the obstetrician or the ana- 
esthetist. In recent times there has been a greatly 
increased use of epidural block mainly because 
of the risk of aspiration pneumonitis associated 
with general anaesthesia. In a healthy preg- 
nancy, infant well-being seems to be little influ- 
enced by the method selected. While additional 
factors such as satisfaction, immediate bonding 
with her baby and the prospect of post-delivery 
analgesia with epidural are of great importance, 
many women and their attendants require more 
factual evidence of its advantages. 

Al] anaesthetists are agreed that the rapid 
establishment of an endotracheal airway is 
essential for the safe management of general 
anaesthesia for delivery and that it 1s best carried 
outin a verv light plane of anaesthesia in a totally 
paralysed patient. In such circumstances 
laryngoscopy and intubation have been shown to 
provoke marked cardiovascular changes in the 
non obstetric patient (Russell et a]. 1981). These 
may be reduced or obtunded by the intravenous 
administration of large doses of fentanyl 
(Stanley et al. 1980) or morphine (Hoar et al. 
1981), neither of which would be acceptable 
medication in the pre-delivery phase of an 
obstetric anaesthetic. The pattern of induction 
of general anaesthesia used in this investigation 
is that most commonly practised and was associ- 
ated with hypertension and tachycardia through- 
out the operative period. The effects of these 
changes on the healthy woman are probably not 
great but where her cardiovascular system is 
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Fig. 2. Plasma glucose and cortisol levels (mean + SE) 
and percentage change ın insulin levels (mean + SE) 
associated with general (©, n = 16) and epidural (6; n 
= 9) anaesthesia. Samples were obtained before 
induction of anaesthesia (C), at skin incision (PI), 
uterine incision (UI) and at 30-min intervals after 
delivery. Mean control values (C) for plasma insulin 
were 5-79 (SE 0-45) uU/ml for general and 8-5 (SE 
2-66) U/ml for epidural anaesthesia 
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already compromised by disease or anomaly or 
there is a pre-existing hypertensive condition a 
critical situation could result. Epidural anaes- 
thesia given by the method advocated by 
Crawford (1982) and Thorburn & Moir (1980), 
and with fluid preloading, caused a more con- 
troliable response suggesting that it would be 
preferable in such patients. 

The difference in the reported cardiovascular 
response between the GA and epidural series 
was associated with marked differences in 
plasma catecholamine levels. Derbyshire et al. 
(1983) demonstrated a significant elevation in 
plasma noradrenaline concentration associated 
with the pressor response to intubation and if 
suxamethonium was used, plasma adrenaline 
levels increased significantly as well. In the pres- 
ent study the high post-induction levels of 
catecholamine were probably related to laryngo- 
scopy and intubation, and the continuing 
increased level during the operative period to 
the light levels of general anaesthesia used until 
delivery. 

The low levels of noradrenaline and adrena- 
line found in the epidural group confirm the 
findings in other non-obstetric studies (Hall 
1985). The decreased output of adrenaline, due 
to blockade of the innervation of the adrenal 
medulla, inhibited the hyperglycaemic response 
to surgery. Engquist et al. (1977) reported the 
total abolition of the glucose and cortisol 
response could be achieved by neuronal block- 
ade from T, and S; in patients undergoing hys- 
terectomy but less extensive blockade, while still 
producing excellent analgesia and operating 
conditions, failed to inhibit completely the 
increase in plasma cortisol. Despite the fact that 
caesarean section is a much less stimulating 
operation than hysterectomy, patients given 
general anaesthesia showed marked elevation of 
glucose and cortisol levels. While the successful 
use of epidural anaesthesia requires a neuronal 
blockade to at least the Tg dermatome 
(Crawford 1982) and gentleness on the part of 
the surgeon, the profound depression of the neu- 
roendocrine response in our patients suggests a 
higher level of sympathetic nerve blockade. 

Insulin secretion is usually inhibited by both 
general anaesthesia (Traynor et al. 1982; Buck- 
ley et al. 1982) and raised catecholamine levels 
(Porte & Robinson 1973). In the present study, 
however, a sudden rise at induction of general 
anaesthesia occurred and this may have been 
due to the cholinergic effect of suxamethonium 
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in the absence of atropine premedication as 
such stimulation enhances insulin secretion 
(Kajinuma et al. 1968). However, as none of our 
patients showed other evidence of cholinergic 
activity this finding requires further investiga- 
tion. The low levels of plasma insulin in the 
epidural series concur with the findings of Halter 
& Pflug (1980) who showed that in patients 
under high, as distinct from low, spinal block- 
ade, the insulin response to a glucose load was 
suppressed. These workers conduded that 
integrity of the sympathetic innervation (T, to 
Tio) to the pancreas was essential for normal 
pancreatic islet function. 

The relevance of these findings to the choice 
of anaesthesia for caesarean delivery is difficult 
to assess as this investigation was carried out in 
healthy women with a normal mature preg- 
nancy. The lesser cardiovascular upset associ- 
ated with epidural block suggests that its use is 
strongly indicated where cardiac anomaly or 
hypertension are present. This, however, pre- 
sumes that the administration is expertly man- 
aged and that the block is instituted in a slow 
controlled manner with attention to monitoring, 
fluid loading and use of vasopressor drugs. The 
obtunded neuroendocrine response associated 
with epidural block should facilitzte the per- 
ioperative management of those patients suffer- 
ing from endocrine or metabolic disorders. We 
have not studied fetal welfare but Shnider et al. 
(1979) have shown that elevated catecholamine 
levels prejudice placental perfusion Jouppila et 
al. (1978) showed that if hypotension was 
avoided, placental blood flow did rot decrease 
during caesarean section with epidural anaes- 
thesia. Both studies together with our findings 
suggest that infant well-being should be at lesser 
risk with the regional technique. 
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Vaginal and abdominal delivery increases maternal 
urinary 6-keto-prostaglandin F,, excretion 


O. YLIKORKALA, H. PAATERO, L. SUHONEN, L. VIINIKKA 


Summary. To study the role of the antiaggregatory and vasodilatory 
prostacyclin (PGL) during human delivery, serial urine samples col- 
lected from 13 women delivered vaginally and from eight delivered 
abdominally were assayed for 6-keto-prostaglandin F,, (6-keto-PGF,,, 
a breakdown product of PGL) by high-performance-liquid- 
chromatography and radioimmunoassay. In women delivered vaginally 
the mean urinary 6-keto-PGF,, concentration was 41-9 (SE 8:3) 
ng/mmol creatinine, before the onset of labour and increased pro- 
gressively to a maximum of 186-5 (SE 47-6) ng/mmol creatinine 2 h after 
delivery irrespective of the use of oxytocin and epidural analgesia. In 
women delivered by caesarean section under epidural anaesthesia, the 
urinary 6-keto-PGF,, rose from 33-4 (SE 4-2) ng/mmol creatinine to 
2153 (SE 314) ng/mmol creatinine 2 h after section. In both groups the 
increased levels had fallen by 24 h postpartum to levels below those 
found before delivery. In neonatal urine 6-keto-PGF,, concentrations 
were some 12-30 times higher than those in postpartum urine. Thus, 
vaginal and abdomina: delivery is accompanied by significant increases 
in maternal PGI, release, perhaps in the myometrium and/or intra- 
uterine tissues. This may be of significance in the regulation of fetopla- 
cental blood flow and in the prevention of intra- and postpartum 


thrombosis. 


Vaginal and abdominal delivery is accompanied 
by rises of maternal plasma 6-keto-prosta- 
glandin Fia (6-keto-PGF,,), a stable breakdown 
product of the antiaggregatory and vasodilatory 
prostacyclin (PGL) (Ylikorkala et al. 1981, 
1982). This has been taken as evidence of 
increased release of PGI, during delivery, which 
may control uteroplacental blood flow, or pre- 
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vent thrombosis during and after labour. Since 
these findings, the validity of 6-keto-PGF,, in 
plasma as an index of PGI, synthesis in vivo has 
been questioned, especially when low values are 
being measured (Blair et al. 1982), and thus the 
role of PGI, during labour needs to be ascer- 
tained. A great deal of recent evidence suggests 
that urinary 6-keto-PGF,, excretion reflects 
reliably in-vivo PGI, synthesis (Zipser & Martin 
1982; Nadler et al. 1983; Fischer et al. 1982; 
Casey et al. 1983; Jouppila et al. 1985). There- 
fore to further clarify the role of PGI, in labour, 
we measured urinary excretion of 6-keto-PGF,, 
in the mothers and newborn infants in associ- 
ation with vaginal and abdominal delivery. 


Subjects and methods 


Twenty-one healthy women with uncomplicated 
normotensive pregnancies were studied with the 
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approval of the local ethics committee (Table 1). 
Labour started spontaneously in 13 women who 
were delivered vaginally. Seven of them 
received intravenous oxytocin to augment uter- 
ine contractions and five epidural analgesia to 
relieve pain in labour. Eight women with 
fetopelvic disproportion were delivered by elec- 
tive caesarean section under epidural anaes- 
thesia induced with 0-596 bupivacaine .(14— 
26 ml). Oxygen (2 litres/min) was adrninistered 
through an intranasal catheter. All women were 
kept in 20° left lateral tilt from the induction of 
anaesthesia to the birth of the infant to avoid 
aortocaval compression. All infants were 
healthy and born in good condition. 


Samples 


Urine samples (20 ml) were collected from the 
women delivered vaginally as follows: before 
„and ın the presence of regular contractions; 
when the cervix was 5 cm and 10 cm dilated; at 
2h, 6h and 24h postpartum (Fig. 1, Table 2). 
From women having a caesarean section, urine 
samples were collected through a bladder cathe- 
ter at the following times: before the onset of 
anaesthesia and at 1, 3, 6,9, 12, 15 and 24 h after 
the incision (Fig. 2). In addition, the first neo- 
natal urine was collected into a plastic bag from 
all infants. The urine samples were frozen 
(—25*C) until assayed for 6-keto-PGF,,. 


Measurement of 6-keto-PGF,, 


A urine sample (5 ml) was acidified to pH 3-0 
with HCl 1 mol/ and passed through an 
octadecylsilyl silica cartridge (Sep-Pak C 18 
Cartridges Waters Ass., Inc., Milford, Mas- 
sachusetts, USA), prewashed successively with 


Table 1. Clinical data of the study populations 








Vaginal Abdominal 
delivery delivery 
l——ÀÁ—— Áo! 
Number of women 13 8 
Maternal age (years) — 30-7 (1-4) 31-9 (2-0) 
Parity 
Nulliparous (n) 10 4 
Parous (n) 3 4 
Gestational age at - 
delivery-(weeks) 39-4 (1-8) 40-6 (1-2) 
Birthweight (g) 3639 (126) 3835 (170) 
Results are means (SE). 


5 ml of ethanol, water and acetic acid (0-1 mol/l). 
The cartridge was then washed with 1546 eth- 
anol (5-0 ml) in water and petroleum ether 
(5-0 ml). The 6-keto-PGF;, absorbed was eluted 
in2 ml of ethylacetate and evaporated to dryness 
under a nitrogen stream. The sample was further 
purified with high pressure liquid chromatogra- 
phy (Spectra Physic M-740, Santa Clara, Cali- 
fornia, USA) utilizing a Sherisorb 5u ODs II 
column (Phase Separations Ltd, Industrial 
Estate Queensberry CLWD, UK) and a mobile 
phase of water: acetic acid 69:95-30-0:0-05 with 
a flow rate of 2 ml/min. 6-keto-PGF,, eluted at 3 
min and separated totally from other pros- 
tanoids. The fraction containing 6-keto-PGF,, 
was evaporated to dryness and redissolved in 
phosphate buffered saline with 0-196 of gelatin. 
Two different size aliquots, both in duplicate, 
were taken for radioimmunoassay, as described 
elsewhere (Ylikorkala & Viinikka 1981). The 
mean recovery of 6-keto-PGF,, added to urine 
(200-400 pg/ml) was 79-6(SD 8-9)% in 10 
samples and the interassay variation was 10-846 
after the whole procedure. The urinary 6-keto- 
PGF,, excretion measured with this method 
decreased by 55% in 15 patients with rheu- 
matoid arthntis during indomethacin (75 mg 
daily) and it increased 5-10 fold in pre-eclamptic 
women whose blood pressure was controlled 
with intravenous infusion of PGI, (up to 8 ng/kg/ 
min) (Jouppila et al. 1985). The result is given as 
nanograms of 6-keto-PGF,,/mmol of creatinine 
which was determined by a routine method. 


Statistical methods 


The results were subjected to the paired and 
non-paired t-test and linear regression analysis. 


Results 
Maternal 6-keto-PGF,, 


The initial 6-keto-PGF,, excretion in women 
delivered vaginally did not differ significantly 
from that in women having a caesarean section 
(Table 2). Vaginal delivery was accompanied by 
a progressive rise in urinary 6-keto-PGF,, with 
the maximum level (about 4-5 times the initial 
one) occurring at 2 h postpartum (Fig. 1, Table 
2). This rise was independent of the use of oxy- 
tocin and/or epidural analgesia. The urinary 
6-keto-PGF,, concentration decreased gradu- 
ally after delivery so that the level at 24 h was 
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Fig. 1. Maternal urinary excretion of 6-keto-prostaglandin F,, 1n associ- 
ation with vaginal delivery at term Note the logarithmic scale for 6-keto- 


PGF,. 


lower than that before the onset of labour (Table 
2). 

During abdominal delivery 6-keto-PGF,, 
increased to the maximum of about 65 times the 
initial value at 3 h after the incision (Fig. 2, Table 
2). The urinary 6-keto-PGF,, then fell gradually 
and was lower at 24h than before incision, and 
lower than the corresponding level in the women 
delivered vaginally (Table 2). 


Neonatal 6-keto-PGF,, 


In the first neonatal urine the concentration of 
6-keto-PGF;, was some 6-10 times higher than 
in the maternal urine before delivery and some 
12-30 times higher than in maternal urine 24h 
postpartum. The neonatal urine 6-keto-PGF,, 
tended to be higher in infants born abdominally 
than in those born vaginally. It was not related to 
the initial or maximal maternal 6-keto-PGF,, 
level nor to the use of oxytocin and epidural 
analgesia in vaginal deliveries. 


Discussion 

The origin of urinary metabolites of PGI, is not 
definitely known; some data suggest a wholly 
renal origin, while others indicate an additional 
extrarenal contribution (Zipser & Martin 1982; 
Fischer et al. 1982; Nadler et al. 1983; Casey et al. 
1983; Jouppila et al. 1985). In the present study 
the urinary 6-keto-PGF,,, a non-enzymatic met- 
abolite of PGI, rose conspicuously during 
vaginal and even more during abdominal 
delivery. Since there is no reason to presume a 
change in renal physiology that could result in 
these large increases in urinary 6-keto-PGF,, 


levels, our cata strongly suggest that the urinary 
6-keto-PGF,, originates from extrarenal sources 
in addition to the kidneys. Thus our data favour 
the view that urinary PGI, metabolites reflect 
well the overall synthesis of PGI, ın the body. 


Table 2. Maternal and neonatal 6-keto-PGF,, excre- 
tion in association with vaginal and abdominal delivery 
(ng/mmol of creatinine, mean: SE) 


Urinary 6-keto-PGF;, 


concentrations 
Time of Vaginal Abdominal 
sampling delivery delivery 
No. of patients 13 8 
Before onset of 
Jabour or 
anaesthesia 41-9 (8-3) 33-4 (4-2) 
In presence of 
regular 
contractions 48-3 (23-9) — 
Cervical dilatation 
5 cm 124-2 (53-7) — 
10 cm 129-5 (61-2) — 
Time after vaginal 
delivery or incision 
1h — 925 (207)> 
2h 186.5 (47-6)® . 2153 (314) 
6h 138-8 (37-1)! 649 (110)>-4 
24 h 21-6 (4-55 10-5 (4.9)e« 
First neonatal urine 250-0 (48-4) 354-7 (110.0) 


Significance of differences 

Compared with ‘before’ value: a = P<0-01, b = 
P<0-001 

Compared with vaginal delivery: c = P«0-01, d 
P<0 001 


6-keto-prostaglandin F;, excretion during delivery 953 


3000 
2000 


1000 


500 


100+ |J] 


6-Keto-PGF,,, (ng/mmol creatinine) 





12 15 24 


Hours after incision 


Fig. 2. Maternal urinary excretion of 6-keto-prostaglandin F,, before, 
during and after caesarean section Note the logarithmic scale for 6-keto- 


PGF,,. 


Our present finding is in general agreement 
with previous data obtained by 6-keto-PGF,, 
measurements 1n maternal plasma (Ylikorkala et 
al. 1981, 1982) or amniotic fluid (Mitchell et al. 
1979; Makardinen & Ylikorkala 1984). How- 
ever, the increment of 6-keto-PGF,, in maternal 
urine was about 6-8 times larger than that in 
plasma during vaginal delivery and some 13-20 
times greater than during caesarean section 
(Ylikorkala et al. 1982). Thus urinary 6-keto- 
PGF,, levels reveal much larger changes in PGI, 
production during delivery than expected from 
rises in plasma levels. Our present data show 
that the measurement of urinary 6-keto-PGF,, is 
a more sensitive index of PGL synthesis in vivo, 
and when increased PGI, production is to be 
measured. 

The origin of the increased urinary 6-keto- 
PGF,, during delivery could be the maternal 
vascular bed, kidneys, or the myometrium 
and/or intrauterine tissues, which are all capable 
of producing PGL, in vitro, as reviewed recently 
(Ylikorkala & Maéakila 1985). Because the 
manipulation and traumatization of the myo- 
metrium and intrauterine tissues is more exten- 
sive during caesarean section than vaginal 
delivery, the higher rise of urinary 6-keto-PGF,, 
during caesarean section suggests the uterine 
compartment as a source of increased PGI,-pro- 
duction. Further support for this speculation 
comes from the fact that the urinary 6-keto- 
PGF,, excretion was higher in the pregnant than 
non-pregnant state. The physiological signifi- 
cance of delivery-induced PGI, rise is unknown, 
but in theory it could be of significance in the 
prevention of intra- and postpartum throm- 


boembolic complications and in the regulation 
of the uteroplacental circulation. 

Neonatal urine contained more 6-keto-PGF,, 
than maternal urine, which is in good agreement 
with the data that the fetal and/or neonatal 
tissues produce more PGI, than the correspond- 
ing adult sources (Coceam & Olley 1982). This 
finding is also in harmony with the very high 
levels of 6-keto-PGF,, on the first day of life in 
plasma (Kaápa et al. 1982) or urine (Seyberth et 
al. 1984). In contrast to Casey et al. (1983), we 
did not find higher urinary 6-keto-PGF,, levels 
in infants born vaginally than in those born by 
section. It is possible that we failed to obtain the 
very first urines probably with the highest 
6-keto-PGF,, levels ın some vaginally born 
infants, because they often urinated imme- 
diately after birth and before the urine could be 
collected. 

In conclusion, maternal urinary 6-keto-PGF,, 
rose during vaginal and abdominal delivery, 
reflecting increased PGI, release most likely in 
the myometrium and/or intrauterine tissues. 
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Antenatal diagnosis of placental anastomosis in a twin 
pregnancy using Doppler ultrasound 


R. L. A. ERSKINE, J. W. K. RITCHIE & G. A. MURNAGHAN 


Summary. Qualitative analysis of blood velocity in the umbilical 
arteries of twin fetuses detected by pulsed Doppler ultrasound revealed 
discordant patterns which permitted an accurate antenatal diagnosis of 
an artery-to-artery anastomosis. One twin was consistantly larger than 
the other, had a normal umbilical artery impedance and survived; the 
other fetus was consistantly smaller, had persistantly high umbilical 
artery impedance and died in utero. The death of one fetus did not affect 
the blood flow patterns within the umbilical artery of the other up to 
delivery 24 h later. The case demonstrates that intrauterine morbidity 
due to vascular anastomoses is not confined to the transfusion of signifi- 
cant amounts of blood from one fetus to another. 


Pulsed Doppler ultrasound permits a non- 
invasive means of measuring the velocities of red 
blood cells within deeply situated human blood 
vessels (Atkinson & Woodcock 1982). Qualita- 
tive analysis of the patterns of arterial red blood 
cell velocities over the cardiac cycle provides 
information about the distal impedance to blood 
flow (Woodcock & Skidmore 1980) and the tech- 
nique has been applied to the human umbilical 
artery where impedance has been found to be 
abnormally high in growth retarded fetuses 
(Erskine & Ritchie 1985). During studies on the 
significance of altered umbilical artery imped- 
ance, the following case was noted. 


Patient and methods 


A 37-year-old married white woman (para 3 + 1) 
presented at the antenatal clinic at 8 weeks ges- 
tation in her fifth pregnancy. Her first three preg- 
nancies all ended in spontaneous vaginal 
deliveries; the first was a 2320 g normal female at 
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36 weeks gestation, the second a 2500 g normal 
female at term and the third a 2720 g normal 
female also at term. The fourth was a tubal ecto- 
pic pregnancy resulting in salpingectomy. 

The patient smoked 20 cigarettes per day but 
had no other personal or family history of 
significance. 

At the first antenatal visit the blood pressure 
was 110/70 mmHg; a vaginal examination con- 
firmed a gravid uterus consistent with 8 weeks 
amenorrhoea. On routine ultrasound scanning 
at 16 weeks amenorrhoea a twin pregnancy was 
detected and fetal maturity was confirmed. 

At both 14 and 16 weeks her blood pressure 
was 160/90 mmHg. Two weeks later it was 160/ 
110 mmHg. She was admitted to hospital and 
during her 6 day stay her blood pressure stabil- 
ized at 140/90 mmHg. She was readmitted at 28 
weeks again with hypertension and remained in 
hospital until delivery. Blood pressure was 
labile, the diastolic pressure usually being 90 
mmHg, but rising for short periods to 160/120 
mmHg. Antihypertensive therapy was not 
given. Realtime ultrasound at 28 weeks revealed 
differences between the two fetuses in head and 
abdominal diameters, but serial measurements 
thereafter showed a normal growth rate of the 
smaller twin (Fig. 1). Antenatal cardiotoco- 
graphy of the larger twin remained normal, but 
tracings were always difficult to obtain from the 
smaller fetus which consistently lay transversely 
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Fig. 1. Serial biparietal measurements of the larger 
fetus (a) and the smaller fetus (b) in a twin pregnancy. 
Values for the 50th centile of normal singleton fetus 
are also given. 


and low within the uterus and all heart rate trac- 
ings from this fetus were virtually impossible to 
interpret. 

At 36 weeks gestation no fetal heart move- 
ment in the smaller twin could be detected by a 
further ultrasound scan although it had been 
present 24 h earlier. 

Elective caesarean section was performed the 
following day. The first twin was a stillborn 
female infant and weighed 1755 g. Post mortem 
examination detected no cardiac or ather abnor- 
mality. The second liveborn female twin 
weighed 2320 g and had Apgar scores of 3 and 9 
at 1 min and 9 min respectively; the baby con- 
tinued to thrive. There was a single placenta. 
Cord blood was taken from the surviving twin 
and the haemoglobin estimation was 16:3 g/dl 
with a haematocrit of 49%. M-mode echocar- 
diography of this twin at 6h of age detected no 
abnormalities. 

Inspection of the monochorionic diamniotic 
placenta showed a vessel coursing over the fetal 
surface linking together an umbilical artery of 
each cord. This was confirmed by subsequent 
X-ray contrast angiography (Fig. 2). In addition, 
the larger twin’s portion of the placenta was 
approximately two-thirds of the whole organ, 
with the remaining one-third belonging to the 
smaller fetus. These portions of the placenta 
were also different in texture, with more cal- 
cification present in the smaller portion. Sub- 
sequent histological examination revealed no 
further useful information. 


Doppler technique 


Umbilical artery blood flow studies were carried 
out serially as part of a research programme 
using a range-gated pulsed Doppler ultrasonic 
sector scanning system (Advanced Technology 
Laboratories, Mark V) with a 3 Mz probe. The 
method has been previously described (Erskine 
& Ritchie 1985). Umbilical artery impedance 
was estimated by calculation of the pulsatility 
index (PI) as shown in Fig. 3 and the mean value 
from each tracing was calculated from 10 con- 
secutive waveforms. 

The fetuses always remained in the same 
orientation to each other and thus sampling was 
performed on the same portions of the cords at 
all times. In any case, the difference between the 
cord blood flows was so easily apparent both 
visually and audibly that eventually the patient 
herself could identify the relevant fetus without 
confirmation by real time ultrasound. 


Doppler examinations 


Twenty-three Doppler scans were performed 
over a period of 53 days. The larger fetus consis- 
tently had normal umbilical artery sonograms 
(Fig. 4) with PI values in the normal range. The 
umbilical artery sonograms of the smaller fetus 
were always changing 1n a cyclical manner such 
that episodes of low impedance with forward 
blood flow in diastole were immediately fol- 
lowed by periods of absent and, on occasion, 
even reverse flow during diastole (Fig. 5). The PI 
was calculated as described previously but ın the 
smaller fetus, because of cyclical variation, the 
PI was calculated from the 10 consecutive wave- 
forms which contained the greatest end-diastolic 
forward flow, so as to achieve the lowest possible 
value for impedance in each tracing. The PI for 
the larger twin was almost always within the 
normal range, whereas that of the smaller twin 
showed cyclical variation but was almost always 
in the abnormal range (Fig. 6). 

The cyclical nature of the smaller twin's blood 
flow pattern could only be explained antenatally 
by an arterial anastomosis between the fetuses 
such that the smaller twin's umbilical blood flow 
had to 'give way' to that of the larger twin when 
both cardiac cycles coincided. Thus it was only 
when the cycles were asynchronous that the 
smaller fetus could achieve forward blood flow 
at the end of diastole. 

The surviving twin's blood flow pattern and 
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Fig. 2. X-ray of the placenta in the twin pregnancy with contrast medium emerging into the cord of the larger twin 
(a) after injection into an artery of the smaller twin (b). The anastomosis between the two cords is apparent 


heart rate were normal on two occasions 24h 
apart after the death of the smaller fetus. 


Discussion 


Although vascular connections have been 
described in fused dichorionic placentas (Strong 
& Corney 1967), doubt has been cast on the true 








Pues Cardiac 
cycle 
Fig. 3. Measurements required from umbilical artery 


sonograms in order to calculate the pulsatility index 
(A — B/mean). 


zygosity of most of these anastomoses (Morison 
1970). The incidence of vascular anastomoses in 
monochorionic placentas is approximately 84% 
(Strong & Corney 1967) but the clinical effect ol 
such a link between twins ranges from the 
undetectable to the classical plethoric poly 
cythaemic fetus in association with a smaller pale 
anaemic twin—the first being a recipient of 
blood transfer and the second being the donor 

Many types of anastomoses can occur, ranging 
from the simple artery-to-artery linkage to mul- 
tiple combinations of vein-to-vein, artery- 
to-artery and artery-to-vein as well as ana- 
stomoses within the capilliary bed (Morison 
1970) and the physiological effect will thus vary 
widely. An artery-to-vein communication wil! 
cause polycythaemia in the recipient. The resul: 
tant anaemia of the donor stimulates further red 
cell production via erythropoietin and this hor- 
mone will also reach the polycythaemic twin and 
stimulate its red cell production, further exacer- 
bating the situation. This mechanism is probably 
that which results in the death of one twin in the 
early second trimester. 

The chronic donor/recipient syndrome varies 
in severity, not only with the size of the linkage 
but also with the presence of other anastomoses. 
some of which may compensate others by allow- 
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Fig. 4. Normal umbilical artery time-velocity waveforms (sonograms) obtained from the larger fetus of the twin 


pregnancy. 


ing the recipient twin to transfer blood back to 
the original donor fetus. The precise anatomical 
configuration in any specific case can therefore 
be very complex. In addition, transfusions can 
occur acutely at the time of delivery, complicat- 
ing the neonatal findings and thus further mask- 
ing the true intrauterine circumstances. 

In the case presented the smaller twin died in 
utero, yet the surviving twin had both a normal 
cord blood haemoglobin and haematocrit. With- 
out the knowledge provided by the Doppler 
studies the explanation of the death of the 
smaller twin in the apparent presence of only an 
artery-to-artery anastomosis without significant 
transfusion having occurred would have been 
very difficult, if not impossible. The high umbili- 
cal artery impedance in the smaller twin result- 
ing from an arterial anastomosis to a dominant 
twin provides a simple mechanism to explain the 
death of the smaller twin through raised cardiac 
workload. 

In only 15% of monochorionic twin pregnan- 
cies do significant twin-to-twin transfusions 
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occur (haemoglobin differences of at least 5 g/dl) 
although strong suspicions may exist in another 
15% of cases (Strong & Corney 1967). However, 
twin fetuses can still be compromised, as in the 
case presented, without differences in 
haemoglobin concentrations. The definition of 
twin-to-twin transfusion as based on cord blood 
haemoglobin differences of at least 5 g/dl (Oski 
& Naiman 1982) should no longer be used as a 
test of the presence or absence of physiologically 
significant twin-to-twin vascular anastomoses. 
The Doppler studies permitted an accurate 
and definitive diagnosis to be made antenatally 
of an arterial anastomosis between a set of twin 
fetuses. There are only two reports in the litera- 
ture of vascular connections between twins 
being diagnosed before delivery (Wittman et al. 
1981; Brennan ef al. 1982) but both these diag- 
noses were presumptive and relied upon the fol- 
lowing criteria as detected by real time 
ultrasound: the twins were of the same sex; their 
growth rate was significantly different; there 
were differences in amniotic sac volumes, and 
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Fig. 5. Umbilical artery sonograms from the smaller fetus in a twin pregnancy demonstrating a cyclical 
alteration of blood flow patterns during diastole ranging from absent through reverse to forward flow. 
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Fig. 6. Serial values for umbilical artery pulsatility index (PI) for the fetuses of a twin pregnancy superimposed on 
the normal range. The smaller twin with the higher impedance died in utero at 36 weeks gestation 


there was a single placenta consisting of two 
portions, discordant both in their size and 
echogenicity. 

The Doppler technique, on the other hand, 
detected not only obvious differences in flow 
patterns within the actual umbilical arteries, but 
also differences which were of a cyclical and 
dynamic nature which could only arise if both 
arteries were linked. This is the first time that a 
vascular connection between twins has been def- 
initively diagnosed antenatally and the tech- 
nique holds promise for the  antenatal 
surveillance of twin pregnancies which has 
proved difficult by other conventional means. 
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Haemolytic disease of the newborn—the changing 


scene 


L. A. DERRICK TOVEY 


Summary. Between 1950 and 1970 there was a steady decline in the 
number of infant deaths from rhesus haemolytic disease of the newborn 
in the Yorkshire Region but no decrease in the number of pregnant 
women with antibodies. Following the introduction of Rh prophylaxis 
in 1970, the number of pregnant women sensitized has decreased by 
70% and the number of infant deaths by 96%. The number of infants 
requiring exchange transfusion has also decreased by 70%. During the 
years 1980 to 1983 there were 163 new cases of maternal sensitization to 
the D antigen in the Yorkshire Region, 36 were due to failures of 
administration, 75 were failures of protection and 26 were in primi- 
gravidae. Eighteen of the failures of administration occurred after 
abortion, nine of which were surgical terminations. Antenatal prophy- 
laxis may well have protected 64 (40%) of these 163 women. The 
number of pregnant women with antibodies other than anti-D now 
exceeds those with anti-D. The effect of these changes in incidence and 
clinical severity on the management of Rh D negative pregnant women 


is discussed. 


Between the years 1950 and 1970 rapid 
improvements in the management of pregnant 
women and their infants with rhesus (Rh) 
haemolytic disease of the newborn resulted in a 
steady decline in infant morbidity and mortality 
from around 1-5 to 0-5 deaths/1000 births. This 
occurred because of the introduction of 
exchange transfusion, amniocentesis, prema- 
ture delivery and intrauterine transfusion. How- 
ever, during these years there was no decrease in 
the number of pregnant women with antibodies 
to the Rh or any other blood group antigen. 

The introduction of post delivery anti-D 
immunoglobulin prophylaxis dramatically 
changed the clinical picture and from 1970 to 
1976 the number of women developing anti-D 
antibodies decreased considerably (McMaster 
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Conference 1979; Tovey etal. 1978). Unfor- 
tunately, since 1976 this decline has almost 
ceased (Fig.1), and the reasons have been 
described by a number of workers (McMaster 
Conference 1979; Eklund 1982; Tovey & Tav- 
erner 1981). An analysis of the cases encoun- 
tered in the Yorkshire Region between 1980 and 
1983 illustrates clearly why we are continuing to 
encounter new cases of maternal sensitization in 
spite of Rh prophylaxis (Table 1). This study 
investigated the clinical circumstances resulting 
in these new cases, and the attempts being made 
to reduce the prevalence. The data also illustrate 
the need for changes in the clinical services pro- 
vided for the management of pregnant women 
with Rh antibodies, and finally the contribution 
of blood group antibodies, other than anti-D, to 
the occurrence of haemolytic disease of the new- 
born. Haemolytic disease due to ABO has not 
been included in this survey. The area covered 
has a population of 3-2 million with approxi- 
mately 40 000 deliveries a year. 


- 


Mothers sénsitized per 1000 births 





0 
1970 1972 1974 1976 1978 1980 1982 
Year 


Fig. 1. Incidence of pregnancy blood group sensitiza- 
tion per 1000 births. Anti-D sensitization: (@——®) 
new cases; (BM——-BM) old cases Other than anti-D 
sensitization: (O——O) Rh D positive women; 
(O-—D) Rh D negative women. 


New cases of anti-D sensitization, 1980—1983 


During this 4-year period 438 women were 
delivered with anti-D antibodies in their sera, 
163 were new cases in that they had developed 
anti-D antibodies after the introduction of post- 
partum Rh prophylaxis. They can be divided 
into four groups (Table 1). 


Group (1). Failures of administration 


These are women who, although eligible for 
anti-D prophylaxis, did not receive an injection. 
During the four 4 years of the survey, 36 women 
who had failed to receive anti-D immu- 
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noglobulin after a previous pregnancy or abor- 
tion, although eligible, were found to have 
anti-D antibodies in their sera in the next preg- 
nancy; 50% followed failure of administration 
after abortion, the remainder after normal 
delivery or a stillbirth (Table 1). 

Abortions. The 18 cases that occurred following 
abortion are detailed in Table 2. There are two 
points of interest. First, nine of the 18 (50%) 
cases followed induced abortions and antibodies 
were detected at x30 weeks gestation in the 
subsequent pregnancy in five of them. One 
woman had a hydropic stillbirth and three others 
had infants requiring exchange transfusion. If 
one assumed the hydropic infant had a cord 
haemoglobin (Hb) of 5 g/dl, then the average 
cord Hb of these five infants was 12-2 g/dl. 
second, only one of the other nine women, who 
had spontaneous abortions, had antibodies 
detected at <30 weeks in the next pregnancy. No 
child was severely affected and only one 
required an exchange transfusion. The average 
cord Hb level was 15:5 g/dl. Thus women having 
a surgical termination of pregnancy not covered 
by anti-D prophylaxis showed a greater degree 
of Rh immunization than those having a spon- 
taneous abortion. 

Normal deliveries or stillbirths. Eighteen women 
were found to have antibodies in a subsequent 
pregnancy having failed to receive an injection 
of anti-D after the previous normal delivery or 
stillbirth. An ‘explanation’ for the failure of 
administration was possible in 11 of them. Three 
had stillbirths, one was delivered in Bangladesh, 
one had a blood transfusion at delivery, one was 
a Jehovah’s Witness and in another the injection 


Table 1. Causes of sensitization in 163 ‘new’ cases of anti-D Rh haemolytic disease, 1980-1983 








1980 1981 1982 1983 Totals 

Total numbers of women sensitized 133 115 96 94 438 
‘Old’ cases 84 13 55 63 275 
‘New’ cases 49 42 41 31 163 
Failures of administration . 

(a) After full term delivery or 

stillbirth 8 2 5 3 18 

(b) Abortion 7 3 4 4 El 30 (227) 
Failures of protection 19 21 21 14 75 (46%) 
Primigravidae 4 10 6 6 26 (16%) 
Previous pregnancy before anti-D avail- 

able, or previous Rh D negative 

infant 11 6 5 4 26 (1696) 
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Table 2. Failure of administration of anti-D globulin after abortion, 1980-1983 








Subsequent pregnancy 
Antibodies first Cord haemoglobulin 
Number Length of detected (g/dl) 

Type of of gestation. —— — ———————— Requiring 
abortion women (weeks) At «30 weeks At >30 weeks Range Mean Outcome ET* 
Medically 

induced 9 8-16 5 4 10 -17-1 12-2 1 Hydrops 3 

8 Live births 

Spontaneous 9 6—24 1 8 14-1-17-4 15:5 9 Live births 1 





*ET, Exchange transfusion. 


would appear to have been given to the infant! 
No cord bloods were tested in three instances 
and the remaining women had no antenatal care 
whatsoever. No ‘explanation’ for the failure of 
administration was available in the cther seven 
women. An examination of the subsequent 
pregnancies revealed that of the 14 women 
delivered of a Rh D positive infant, 11 were so 
mildly affected that an exchange transfusion was 
not necessary and three required exchange 
transfusion. All infants survived. 

Thus, in this series of 36 women who failed to 
receive anti-D immunoglobulin, although 
eligible, the subsequent RhD positive infant 
was more likely to be severely affected if the 
pregnancy followed an unprotected abortion, 
particularly a surgical termination. 


Group (2). Failures of protection 


These are women who received the recom- 
mended dosage of anti-D [5001.u. (100 pg) after 
full term delivery and 250 i.u. (50 ug) after abor- 
tion, and higher doses with a high Kleihauer 
count] but who, in spite of the injection, devel- 
oped anti-D antibodies after delivery or in the 
next Rh D positive pregnancy. 

This group contains the largest proportion of 
new cases, 46% (Table 1). Our previcus experi- 
ence has been that they tend to hzve mildly 
affected infants and do not contribute signifi- 
cantly to infant mortality (Tovey & Robinson 
1975). This is illustrated in an analysis of the 14 
examples of ‘failures of protection’ in 1983 
(Table 3). 

Seven of the 14 developed demonstrable anti- 
bodies after 30 weeks gestation in the sub- 
sequent pregnancy, and all had mildly affected 
infants, only one requiring exchange transfu- 
sion. In the other seven, where antibody was 


detected before 30 weeks, a similar pattern was 
Observed, six infants were mildly affected and 
did not require transfusions. The one exception 
occurred in a woman with a high Kleihauer 
count after the previous delivery which had 
necessitated a 5000 i.u. dose of anti-D immu- 
noglobulin. In spite of this, antibody was 
detected 6 months after delivery and this per- 
sisted throughout the next pregnancy rising to 
330 i.u. later in the pregnancy. The infant was 
severely affected and required three exchange 
transfusions, the cord Hb was 6:6 g/dl. 

Itis also of interest that 13 of these women had 
at least two live babies, the one exception being 
a failure of protection after an abortion. These 
findings are similar to those reported previously 
and confirm that in the large majority of cases, 
women with no antibodies detectable at delivery 
who receive anti-D immunoglobulin but develop 
antibodies later are very unlikely to have 
severely affected infants. 


Group (3). Presensitized primigravidae 


These are women who had demonstrable anti-D 
antibodies during their first pregnancy and they 
represented 1696 of all new cases. Their contri- 
bution to the morbidity and mortality of Rh 
haemolytic disease has been described (Tovey & 
Taverner 1981) and it is this group, we believe, 
who receive most benefit from antenatal 
prophylaxis. 


Group (4). Previous pregnancies before anti-D 
immunoglobulin available 


The last group in Table1 consists of those 
women who became pregnant before anti-D 
immunoglobulin was available but no antibodies 
had been detected in these sera at that time. This 


Haemolytic disease of the newborn 963 


Table 3. Details of 14 patients in whom protection failed ın 1983 
—————————— 


Gestation at first 





positive antibody Cord 
Obstetric history test haemoglobin Exchange No. of living 
Patient (ND+M)* (weeks) (g/dl) transfusions children 
1 5+0 38 14-2 1 6 
2 3+1 40 13-5 No 4 
3 3+0 40 15-0 No 4 
4 2+1 36 16-8 No 3 
5 2+0 36 Not tested No 2 
6 1+0 32 18-0 No 2 
7 1+1 40 18-5 No 2 
8 1+0 27 17-0 No 2 
9 2+0 26 16-6 No 2 
10 2+1 20 17:7 No 2 
11 142 10 14-6 No 2 
12 0+1 19 13-1 No 1 
13 1+0 20 18-0 No 2 
14 1+0 22 6-6 3 2 


*ND, Normal delivery; M, Spontaneous abortion. Patient 5 had one cot death. 


group will inevitably decrease as a cause of 
anti-D sensitization. 


Infant mortality 


In 1970, 66 women lost their infants either 
before or after delivery because of antı-D anti- 
bodies. In 1982 and 1983 there were two 
instances each year. If one compares this reduc- 
tion with the decline in numbers sensitized 
(Table 4) one can see that there has been a 70% 
reduction in maternal sensitization and 
exchange transfusion incidence, but a 96% 
reduction in mortality. 


Exchange transfusion rates 


A comparison between the numbers of infants 
who required exchange transfusion in 1970 and 


those of today shows a reduction from 120 to 25 
(Table 4). This means that the large obstetric 
units will exchange-transfuse only two to four 
babies a year, and the smaller ones even fewer. 


Antibodies other than anti-D 


Anti-D prophylaxis, although reducing the 
occurrence of anti-D haemolytic disease, has 
had little effect on the occurrence of other blood 
group antibodies, and today these outnumber 
anti-D cases (Table 5, Fig. 1). Although it is only 
on exceptional occasions that these ‘rare’ anti- 
bodies (e.g. anti-Fy*-s) cause haemolytic 
disease, women with anti-c and anti-Kell 
demand close attention. 

Of the three stillbirths due to antibodies other 
than anti-D 1n this Region during the last few 


Table 4. Incidence of anti-D sensitization, 1nfant deaths and exchange transfusion rates 








1982 
Per 1000 Per 1000 Fall 1n 
Number births Number births incidence 

Total mothers sensitized 469 8-6 96 2-4 7296 
New cases 202 3-7 41 1-0 7396 
Long-standing cases 267 4-9 55 1-4 7296 
Infants requiring exchange transfusion 120 2:2 25 0-64 70% 
Infant deaths, stillbirths and neonatal 

deaths 66 1-2 2 0-05 96% 
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Table 5. The incidence of maternal sensitization to 
blood antigens other than D* 


D status 
1970 1982 

Antibody +ve -ve tve —ve 
Anti-c 25 2 
Anti-c+E 10 19 
Anti-C and/or C* 9 2 3 — 
Anti-e 3 — l — 
Anti-E 39 8 4] 9 
Anti-K 15 4 22 5 
Anti-Fy* 4 — 7 I 
Anti-S 3 — — 1 
Anti-s — — 1 — 
Anti-M 2 — 1 — 
Anti-Lu* 1 — 2 — 
Anti-Fy* — — I — 
Others and 

mixtures 5 1 3 2 
Totals 115 15 117 18 
Per 1000 births 2:1 0-3 2-9 0-45 


* ABO haemolytic disease has also been excluded 


years, two have been due to anti-c and one to 
anti-Kell. 


Discussion 


Undoubtedly there have been spectacular 
changes in the occurrence of haemolytic disease 
of the newborn, the clinical picture, and particu- 
larly the management of pregnant women with 
blood group antibodies. 

After a very encouraging drop 1n the number 
of women sensitized to the D antigen following 
the introduction of postpartum anti-D prophy- 
laxis, the impetus has not been maintained and 
although there are fewer cases each year, the 
hope in those early days, that Rh haemolytic 
disease would in a few years become a matter of 
medical history, has not been fulfilled. Two 
major obstacles remain, the continuing failure to 
administer anti-D immunoglobulin to eligible 
Rh D negative women, and the problem of intra- 
pregnancy sensitization, rendering postpartum 
anti-D prophylaxis impotent. 

It is not often appreciated that the problem of 
administrative failures is not confined to full 
term deliveries, half the cases in the present 
series followed failures of administration after 
abortion. Previously the author has expressed 
the view that the major problem to be overcome 


was in women having a spontaneous abortion, 
(Tovey et al. 1978), however, a closer analysis of 
our data revealed that this was incorrect, half of 
our cases followed induced abortions and, what 
is perhaps of greater significance, these were 
more severely sensitized than the cases after 
spontaneous abortion. The clinical picture in the 
pregnancy subsequent to an unprotected spon- 
taneous abortion resembled more the clinical 
picture seen in primigravidae, and lends support 
to the view that early spontaneous abortion is 
not a significant cause of maternal sensitization. 
This is certainly not true of surgical termina- 
trons, presumably because of the increased 
chance of a red cell ‘leak’ into the maternal 
circulation. Thus it is even more essential to 
ensure that all Rh D negative women who have 
an induced abortion receive a dose of anti-D 
immunoglobulin. 

The circumstances in which some women fail 
to receive an injection after a full term delivery 
are still not clear. Some have been delivered in 
countries with few facilities for Rh prophylaxis 
and a few have religious reasons for rejecting 
prophylaxis. Occasionally other more urgent 
medical problems arise at the time of delivery 
relegating Kh prophylaxis to the background, 
but in the majority no reason for the failure of 
administration can be found. Very recently we 
sense that the numbers of failures of administra- 
tion are falling slightly, and are not quite so 
pessimistic. 

Our practice of issuing a special card to each 
Rh negative patient to remind the obstetrician 
that the patient is eligible to receive postpartum 
anti-D, or the addition of this to routine blood 
grouping cards, may well have resulted 1n fewer 
failures of administration, but this is difficult to 
prove. 

There is no doubt that a dramatic reduction in 
the number of administrative ‘failures’ will only 
occur when all obstetricians and midwives take 
positive measures to ensure that all eligible 
women receive an injection of anti-D immu- 
noglobulin after delivery. 

The analysis of the cases of ‘failures of protec- 
tion' revealed that although half the women 
developed antibodies after 30 weeks in the sub- 
sequent pregnancy and not surprisingly the 
infants were mildly affected, this also applied to 
women who were found to have antibodies early 
in the subsequent pregnancy. Only one infant 
was severely affected and in this instance the 
mother had had a large fetal ‘bleed’ during her 


previous delivery, and even the administration 
of a large dose of anti-D immunoglobulin failed 
to protect. These findings are similar to those 
reported previously (Tovey & Robinson 1975) in 
that the infants of women who develop anti- 
bodies after delivery, or in the next Rh positive 
pregnancy after receiving anti-D immuno- 
globulin after a previous Rh positive pregnancy, 
are unlikely to be severely affected. 

The fact that antibodies were detected after 30 
weeks m half these women is relevant to ante- 
natal prophylaxis. Of the 75 women ın this 
4-year study in whom protection failed, an esti- 
mated 38 developed anti-D after 30 weeks in the 
subsequent Rh positive pregnancy and these 
might have been protected by antenatal prophy- 
laxis. If one adds to this number the 26 primi- 
gravidae who developed anti-D towards the end 
of their first pregnancy, 64 out of a total of 163 
(4096) may well have been protected by ante- 
natal prophylaxis. Arguments against the rou- 
tine administration of anti-D immunoglobulin 
antenatally have been entirely concerned with 
its cost effectiveness and a number of experts 
have concluded antenatal prophylaxis was not 
justified on these grounds (Tovey 1980, 
Nusbacher & Bove 1980). However, a recent 
and much more detailed cost analysis from 
Canada concludes that antenatal prophylaxis 1s 
cost effective, particularly for primigravidae 
(Torrance & Zipursky 1984). As more anti-D 
immunoglobulin becomes available, increasing 
numbers of obstetricians are adopting the policy 
of offering Rh negative mothers with no living 
child a 500i.u. injection of anti-D immu- 
noglobulin at 28 and 34 weeks gestation. 

There have been major changes in the 
management of pregnant women who have 
developed anti-D antibodies. Firstly the intro- 
duction, particular]y in Great Britain, of a more 
standardized technique for anti-D measurement 
in pregnancy (Bowell et al. 1982) has resulted in 
obstetricians being prepared to embark on more 
heroic measures to prevent intrauterine death in 
the ‘high-risk’ pregnancy. This includes inten- 
sive plasma exchange (Robinson 1984), very 
premature delivery (Spiedel 1984), intrauterine 
transfusion (Frigoletto et al. 1981; Rodeck et al. 
1984). One conclusion to be drawn from our 
study is the great advantage derived from 
'regionalizing' maternity services for high-risk 
mothers with antibodies. In a region of over 
three million population with 40 000 deliveries a 
year, and around 100 pregnant women with 
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anti-D antibodies, exchange transfusion is only 
performed approximately 20 times a year, thus 
small obstetric units will perform no more than 
one or two a year. Added to this is the very 
special expertise necessary for plasma exchange, 
intrauterine transfusion, and the nursing of very 
immature infants. There is no doubt that the 
improved results in this Region are due to a 
small group of obstetricians, paediatricians, 
haematologists and blood transfusion personnel 
backed up by a devoted nursing personnel with 
unique expertise in this field, who manage the 
majority of the high-risk cases. Thus between 
1970 and 1984 there has been a 96% reduction in 
infant deaths due to anti-D haemolytic disease 
but only a 70926 reduction in the number of 
women sensitized. We are more successful 1n 
saving the infants than in preventing women 
becoming sensitized. 

Finally, the encouraging reduction in numbers 
of women with anti-D antibodies 1n their sera 
has not affected in any way the incidence of 
other blood group antibodies, in fact there 
appears to have been a slight increase. This is 
likely to be more apparent than real, because of 
improved techniques for antibody detection. 
One interesting fact is that the number of Rh D 
negative mothers who develop other blood 
group antibodies has not decreased. If, as has 
been alleged, anti-D immunoglobulin acts in a 
non-specific way, simply by removing fetal cells, 
(Woodrow et al. 1975), then the introduction of 
anti-D 1mmunoglobulin should bave caused a 
reduction in the incidence of other antibodies in 
Rh negative women as well as anti-D, and in our 
series this has not occurred. Thus anti-D immu- 
noglobulin may protect in a much more specific 
way, such as the mechanism suggested by Pol- 
Jack et al. (1982) of antibody mediated immune 
supression (AMIS). 

Although women with antenatal sensitization 
by other than the D antigen now outnumber 
those with anti-D, they rarely present a major 
clinical problem. They may cause difficulties in 
cross-matching and therefore need to be 
detected and identified. Clinically the only anti- 
bodies likely to cause even moderate haemolytic 
disease of the newborn are anti-c (often plus 
anti-E) and anti-Kell. Other blood group anti- 
gens can provoke an antibody response, but 
these are of little clinical significance (Table 5). 

Only 10% of people are Kell positive, so that 
most women who have anti-Kell, will not have 
had a Kell positive infant and will have devel- 
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oped anti-Kell as a result of a previous blood 
transfusion. Knowledge of the identify of the 
antibody is important if a blood transfusion is 
required. However, a Kell positive infant can be 
severely affected by maternal anti-Kell and the 
facilities required for women with anti-D anti- 
bodies should be available. Anti-E alone is 
usually a ‘naturally occurring’ IgM antibody and 
is unlikely to cause haemolysis in the fetus. 
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A randomized trial of Citanest with Octapressin for 


relief of pain associated with laser vaporization of the 


Cervix 


E. T. C. LEE, E. N. OZUMBA, J. R. BEVAN 


Summary. Fifty women undergoing laser vaporization of the cervix for 
cervical intraepithelial neoplasia were randomly allocated to one of two 
groups. In one group the patients received no anaesthesia, in the other 
the ectocervix was infiltrated with 2 ml of Citanest with Octapressin 
(prilocaine 3% with 0-03 i.u./ml. of felypressin) immediately before the 
procedure. The pain experienced by each group was assessed imme- 
diately after treatment by visual analogue and verbal rating scales. The 
pain experienced by those women receiving local anaesthesia was sig- 
nificantly reduced as assessed by the visual analogue scale (P — 0-011) 
and this reduction was not quite significant by the verbal rating scale 
(P — 0-06). The Citanest group had less troublesome bleeding but the 


difference in bleeding between the two groups was not significant. 


Carbon dioxide laser surgery has emerged as an 
effective method for the destruction of cervical 
intraepithelial neoplasia (CIN). Common prac- 
tice in the United Kingdom is to perform laser 
vaporization for treatment of CIN without any 
form of analgesia or anaesthesia. Few objective 
studies have been performed to assess the 
degree of pain experienced. It has been reported 
that 4096 of patients experience significant dis- 
comfort as assessed by a verbal rating scale (Jor- 
dan & Mylotte 1981). It is thought that a visual 
analogue scale reflects more accurately pain 
experienced during operative procedures 
(Huskisson 1983). This has been shown to be 
useful in the assessment of pain experienced in 
other out-patient gynaecological procedures 


Department of Obstetrics and Gynaecology, St 


Mary’s General Hospital, Portsmouth, Hampshire 
E. T. C. LEE Registrar 

E. N. OZUMBA Registrar 

J.R. BEVAN Consultant 


Correspondence J. R Bevan 


(Siddle et al. 1983). A four point verbal scale was 
also used. 

The nerve supply of the cervix is unclear, but 
the richest supply appears to be at the level of the 
internal os and the ectocervix appears to be rela- 
tively insensitive to extremes of temperature 
with few specialized nerve fibres (Jordan & 
Singer 1976). Local anaesthetic of 1% lidocaine 
injected into the cervix has been used suc- 
cessfully in the relief of pain associated with laser 
vaporization of the cervix; however, infiltration 
with the local anaesthetic itself was uncomfort- 
able and nearly always caused bleeding and thus 
the length of the whole procedure was consider- 
ably increased (Anderson 1982). Routine use of 
paracervical block using 1% lidocaine with 
adrenaline providing good anaesthesia and mini- 
mizing blood loss, has also been reported 
(Stanhope 1983), but this is a relatively more 
difficult technique than local infiltration. Since 
surgical procedures should be made as pain-free 
as possible, this study was planned to test the 
value of local infiltration with Citanest plus 
Octapressin a combination which has been used 
for many years in dentistry to provide effective 
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Fig. 1. Visual analogue scores for pain associated with 
laser vaporization of the cervix recorded on comple- 
tion of the procedure. 0, ‘no pain at all’, 100, ‘pain as 
much as you can imagine.’ (6) Citanest; (O) control 


local anaesthesia combined with reduction in 
blood loss. 


Patients and methods 


The study was a randomized comparison of two 
groups of 25 patients each undergoing laser 
vaporization for CIN. All patients were pre- 
menopausal and aged between 19 and 39 years. 
One group received local infiltration with Cit- 
anest with Octapressin, the other group no 
anaesthesia or analgesia. All patients gave ver- 
bal consent following a description of the tech- 
nique and the nature of the trial. The level of 
anxiety before the procedure was measured 
before the patient undressed using the 


Table 1. Verbal rating scores for pain associated with 
laser vaporization recorded on completion of the 
procedure 


Citanest Control 
Pain score (n = 25) (n = 25) 
None 5 — 
Mild 9 10 
Moderate 11 11 
Severe — 4 





Spielberger state anxiety inventory (Spielberger 
et al. 1970). The patient was then placed in a 
colposcopy chair and a colposcopic examination 
was performed. A Coherent System 450 carbon 
dioxide laser with a power density setting of 
30 W/cm? was used with a spot size of 1-8 mm. 
The vaporization was performed by the same 
operator in all patients to minimize variations in 
technique. The whole of the transformation 
zone was destroyed to a depth of 7 mm and the 
diameter of the resulting crater measured. The 
bleeding was assessed on a four point scale rang- 
ing from none to troublesome. The time 
required for the completion of the laser vapor- 
ization was recorded. Patients 1n the Citanest 
group were given 2 ml of 3% Citanest with 
Octapressin (prilocaine hydrochloride 30 mg/ 
ml, felypressin 0-03i.u./ml) using a 30 gauge 
dental needle on a dental syringe. Infiltration 
around the periphery of the transformation zone 
was performed immediately before the pro- 
cedure. Local anaesthetic was employed in the 
control group only when significant pain was 
experienced. The seventy of the pain was 
assessed at the end of the procedure using visual 
analogue and verbal rating scales. Pain relief 
after the administration of Citanest with 
Octapressin in the control group was also 
assessed using a verbal rating scale. The visual 
analogue scale consisted of a 100 mm line drawn 
on plain paper representing pain ranging from 
‘no pain at all’ to ‘pain as much as you can 
imagine’ Patients marked a point on the line at 
the end of the procedure which they felt corre- 
sponded to the pain they experienced. The ver- 
bal rating scale consisted of a choice of four 
descriptions, none, mild, moderate or severe. 
The results from the verbal rating scale and the 
visual analogue scale were compared using the 
Mann-Whitney U-test. The patients were also 
asked whether they had experienced sweating, 
nausea, dizziness or abdominal cramps. Both 
groups of patients were also asked if they were 
willing to undergo the treatment again. 


Results 
Pain 


The pain experienced by the group receiving 
Citanest with Octapressin was statistically sig- 
nificantly less as assessed by the visual analogue 
scale (P — 0-011) (Fig. 1), and not quite signifi- 
cant by the verbal rating scale (P = 0-06) (Table 
1). Seven patients in the control group had suffi- 


Table 2. Rating score for bleeding associated with laser 
varporization of the cervix 





Citanest Control 
Bleeding score (n — 25) (n = 25) 
None 19 14 
Shght 2 3 
Moderate 2 3 
Troublesome 2 5 


cient pain to require local anaesthesia to com- 
plete the treatment, and of the seven patients, 
four had complete pain relief and the remainder 
described the pain relief as moderate. No patient 
in the Citanest group requested cessation of 
treatment because of pain and all patients in the 
group were prepared to undergo treatment 
again. Only 16 patients in the control group were 
prepared to undergo the procedure without local 
anaesthesia 1f available. There was no significant 
difference in the anxiety score between the two 
groups (P = 0:3) nor was there any relation 
between the anxiety score and the pain experi- 
enced in either group. 


Time required to complete treatment 


The resultant crater was of comparable size ın 
the two groups (mean diameters were 18-6 mm 
in Citanest group and 183mm in control 
group). The mean time for the completion of 
laser vaporization was 9-6 min (SEM 1-7) in the 
Citanest group and 15-1 min (SEM 1-7) in the 
control group (P<0-05). 


Bleeding 


Troublesome bleeding sufficient to interfere 
with the procedure was not common in either 
group, but was apparent in seven patients, five in 
the control group and two in the Citanest group. 
The blood loss was not measured and was a 
subjective impression by the operator (Table 2). 


Other side-effects 


Except for sweating in four patients (16%) no 
other untoward effects were noted in the Cit- 
anest group. In the control group, 14 patients 
(56%) had sweating, seven (28%) had abdomi- 
nal cramps and three (12%) had dizziness during 
laser vaporization. There were no consistent 
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side-effects that 
prilocaine. 


could be attributed to 


Discussion 


The use of local anaesthesia before laser vapor- 
ization has in the past been associated with 
troublesome bleeding (Anderson 1982). This 
problem appears to be overcome with the use of 
Citanest with Octapressin given through a fine 
gauge dental needle. The blood loss is reduced 
to an acceptable level if not to a level less than 
that usually encountered. The overall time of the 
procedure is also reduced. Although not a 
double-blind control trial, which would have 
eliminated observer bias or placebo effect, there 
was evidence to suggest a good analgesic effect. 
The purpose here was to compare a new method 
of achieving analgesia with current practice. A 
larger double-blind tnal would be necessary to 
confirm our findings. The authors have made 
this technique routine in their clinic 
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The use of the fasciocutaneous flap in vaginal 


reconstruction 


KAREN E. MORTON, D. DAVIES, JOHN DEWHURST 


summary. Vaginoplasty in two girls with severe vaginal stricturing due 
to congenital adrenal hyperplasia is described. The strictures were so 
tight and long that conventional flap techniques were inappropriate, 
and long fasciocutaneous flaps from redundant labioscrotal tissue were 
used. This technique has gained wide usage in plastic surgery, but has 
not been described previously in this site. 


Congenital adrenal hyperplasia is the commonest 
cause of masculinization in the female newborn. 
Clitoromegaly and labial fusion are usually noted 
at birth and the diagnosis made by appropriate 
biochemical investigation. Clitoral reduction is 
commonly performed in the neonatal period or 
early. infancy and further vulvovaginal surgery 
deferred until the child is fully grown. 

The vagina is always present in these patients, 
and the internal genitalia are normal. However, 
the degree of masculinization of the external 
genitalia is variable, ranging from thin fused 
labia, merely obscuring a normal vagina, to 
severe stenosis of the distal two thirds of the 
vagina, with a single urogenital sinus and large 
labioscrotal folds (Fay 1974). 

We describe two patients in whom long fas- 
ciocutaneous flaps were taken from redundant 
labioscrotal folds and used to enlarge the vagina 
along almost its entire length. 


Patlents and methods 


The first patient was born with ambiguous geni- 
talia. A diagnosis of salt-losing, 21-hydroxylase 
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deficiency adrenogenital syndrome was made, 
and she has been maintained on cortisone ace- 
tate, 25 mg, and fludrocortisone, 0:2 mg, daily 
ever since. A deep clitoral amputation was per- 
formed soon after birth and no further action 
taken until puberty at 11 years of age. At that 
time, it was clear that further vaginal surgery 
would be necessary but it was thought advisable 
to defer this until the patient was more emo- 
tionally mature and fully grown. 

Aged 17 years, the patient was menstruating 
regularly and had well-developed secondary sex- 
ual characteristics. Examination under anaes- 
thesia revealed bilateral erectile tissue on either 
side of a single urogenital sinus. The external 
urethral orifice was identified and the bladder 
emptied. The thick mid-line raphe was divided 
posteriorly in the mid-line to reveal a tiny intro- 
itus. Dilatation was attempted but could not pro- 
ceed beyond Hegar 10. Figure 1 indicates the 
abnormality found. It was decided that a two 
stage procedure should be undertaken. Firstly, 
the introitus was enlarged by a posterior midline 
incision with transverse suturing. This healed 
well. 

Six months later, a definitive vaginoplasty was 
performed. The findings were as previously 
described: a normal length, very narrow vagina. 
There was considerable redundant skin in the 
labioscrotal folds and it was decided that a fas- 
ciocutaneous flap should be raised from this 
tissue. The vaginal wall was incised posteriorly 
to above the proximal extent of the stricture only 
1-2 cm from the cervix. This relieving incision 
produced a normal calibre vagina with a mucosal 


e 


Fig. 1. Diagramatic representation of the severe exter- 
nal genitalia masculinization and vaginal narrowing 
found in the two patients. 


defect approximately one third of its circum- 
ference and greater than four fifths of its length. 
The fascial tissue under the intended flap was 
infiltrated with 20 ml of 1:100 000 adrenaline in 
normal saline solution. The flap was based pos- 
teriorly and required to be not less than 9 cm in 
length by 3-5 cm in width. To ensure an adequate 
blood supply to the distal end of the flap, the 
incision was carried down to the deep fascia, 
thus raising a large bulk of adipose tissue and 
bulbocavernosus tissue attached to the skin. The 
flap was then transposed through 75* to fill the 
mucosal defect in the vagina, and sutured to the 
defect edges with interrupted chromic catgut 
stitches (Figs 2-5). 

The postoperative course was uncomplicated. 
On the fourth day a discharge was noted and 
vaginal irrigation with hydrogen peroxide solu- 
tion was started. Vaginal swabs were negative. 
The patient was discharged 7 days post- 


operatively. Vaginal dilatation was judged 
unnecessary. 
When reviewed last, 8 months post- 


operatively, the vagina was of normal diameter, 
with the cervix clearly palpable. The bulky sub- 
cutaneous adipose tissue which had been raised 
with the flap had disappeared. The hair growth 
on the skin flap was remarkably sparse. There 
was a small dog-ear fold of skin on the perineum 
(the base of the transposed flap) and the redun- 
dant labioscrotal fold on the right side remained. 
The patient was, however, happy with the cos- 
metic result and wished no further operation. 
She has not yet attempted intercourse, but 
inserts tampons easily. 

The second patient presented at 11 days of age 
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with vomiting and a diagnosis of salt-losing 
21-hydroxylase deficiency was made. Her main- 
tenance therapy is dexamethosone, 0-75 mg. 
and fludrocortisone, 0-5 mg, daily. 

Ambiguous genitalia in the form of an 
enlarged clitoris, single urogenital sinus, fused 
labia and rugose labioscrotal folds were noted at 
birth, but no surgery undertaken until 2 years of 
age. At that time, a clitoridectomy was 
performed. 

At 12 years of age, before the onset of men- 
struation, she was examined under anaesthesia 
to determine whether any procedure to enlarge 
the vagina would be necessary. A single urogeni- 
tal sinus was probed and the urethra identified. 
Despite division of the fused labia, the vaginal 
orifice was not identified. 

The patient was referred to the Chelsea Hos- 
pital for Women, London, at the age of 13 years. 
She was an emotionally and developmentally 
immature girl and had not yet had a period. It 
was decided that further examination and sur- 
gery would be deferred until she was 16 vears 
old. 

At 16 years of age, she was admitted for sur- 





Fig. 2. The external appearance before surgery. The 
sound is in the urethra. 
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Fig. 3. The perineum has been divided posteriorly and 
the incision carried almost to the vagina! vault reveal- 
ing abnormal calibre vagina into which a Sim's spec- 
ulum has been inserted anteriorly. 


gery. She was still amenorrhoeic, but breast and 
pubic hair development were well advanced. 
Examination under anaesthesia showed a large 
amount of erectile tissue encircling the vagina. A 
single 0-5 cm diameter orifice was identified in 
the vulva and after dilatation of this orifice, it 
was possible to identify the vagina, separate 
from the urethra. The vagina was, as expected, 
of normal length. The abnormality found is indi- 
cated in Fig. 1. It was decided that a two-stage 
procedure should be undertaken and an initial 
flap introitoplasty was performed immediately. 
An inverted V-shaped incision was made in the 
perineum, and a superficial flap. of 4cm in 
length and 3 cm base, raised. A 3cm mid-line 
incision was made in the posterior vaginal wall 
and the apex of the triangular flap was sutured to 
the apex of the vaginal incision. The post- 
operative course was uncomplicated and the flap 
healed well. 

Two months postoperatively, the introitus 
would admit a finger tip only and vaginal dilata- 
tion was commenced by the patient, using a 


number one perspex dilator. Depite this, the 
introitus continued to narrow and it was decided 
that the definitive fasciocutaneous flap should be 
undertaken immediately. This was performed 
using the technique described in the first patient. 
The postoperative period was uncomplicated. 
The vagina was irrigated with hydrogen perox- 
ide solution from 3 days after the operation and 
the flap healed well. Dilators were not con- 
sidered necessary and she was discharged from 
hospital 7 days after the operation. 

When last reviewed, 9 months post- 
operatively, she was still amenorrhoeic, despite 
different hormone replacement therapy. The 
vagina was well healed and remarkably the 
upper vagina was relatively hair free. It was of 
good dimensions, admitting two fingers easily, 
with the cervix clearly palpable. Intercourse had 
not been attempted. The cosmetic appearance 
was satisfactory, with a perineal dog-ear of skin. 
Again, the patient was happy with the result and 
wished not further action. 


Discussion 


These two patients represent a severe form of 
congenital adrenal hyperplasia with marked 





Fig. 4. Flap outlined on the vulval skin. 





Fig. 5. The flap has been turned down before being 
folded into the vaginal defect. Note the large amount 
of fat and other deep tissue attached beneath the skin 


of the flap. 


masculinization and vaginal narrowing. They 
may, nevertheless, anticipate fertility as well as 
normal coital activity. The use of fas- 
ciocutaneous flaps has become popular in plastic 
surgery, as a method of increasing the area of 
viable skin which can be transposed as a pedicle 
flap graft (Cormack & Lamberty 1984). This is 
the first report of the use of this technique for 
vaginal enlargement. In techniques described 
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previously (Dewhurst & Gordon 1969) more 
superficial triangular flaps of skin with little sub- 
cutaneous tissue have been used but with this 
technique, the length of the flap from base to 
apex cannot be greater than one and a half times 
the width of the base, or viability of the apex of 
the flap may be lost. By using the deeper fas- 
ciocutaneous flap technique, a good blood 
supply to the distal part of the flap is ensured. 
permitting a long flap to be raised which is three 
times the width of the base. Thus the vagina may 
be enlarged throughout its length, even when 
narrowing is present high up, near the cervix. 

This is particularly useful in the clinical situ- 
ation of severely masculinized patients as the 
large labioscrotal folds provide abundant skin 
and indeed the appearance of the labia is 
improved by the removal of redundant tissue. In 
each patient a unilateral flap was used but in 
more severe cases or in case of flap failure, the 
other side is also available. 

This technique has been used successfully on 
two further patients in the same clinical circum- 
stances since the original preparation of this 
paper. 
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Primary and myoma-associated menorrhagia: role of 


prostaglandins and effects of ibuprofen 


LEO MAKARAINEN, OLAVI YLIKORKALA 


Summary. The release of 6-keto-prostaglandin F,,(6-keto-PGF,,), a 
metabolite of prostacyclin (PGI.) and thromboxane B2 ( TxB2), a meta- 
bolite of thromboxane A2 (TxA2), was estimated in endometrial biop- 
sies taken from 12 menorrhagic and 12 healthy women during the luteal 
phase of the cycle. The releases of 6-keto-PGF,, and TxB2 were normal, 
but the ratio TxB2/6-keto-PGF,, was inversely related to menstrual 
blood loss in women with measured menstrual blood loss exceeding 
70 ml. In the second part of the study, 24 women with excessive men- 
strual bleeding (13 with primary menorrhagia, 10 with uterine fibro- 
myomas, one with haemostatic factor VIII deficiency) were treated at 
random with ibuprofen (600 mg/day and 1200 mg/day) and with a 
placebo. Ibuprofen 1200 mg/day reduced (P«0-01) median blood loss 
from 146 ml (range 71—374 ml) to 110 ml (30-288 ml) in primary menor- 
rhagia but had no effect on blood loss in women with uterine fibroids 
and factor VIII deficiency. Blood loss was normal in six women and was 
not affected by ibuprofen. Thus, our data suggest that there is a PGI, 
dominance in the endometrium of patients with menorrhagia. In addi- 
tion, primary, but neither fibromyoma nor coagulation defect- 


associated menorrhagia, can be treated by ibuprofen. 


The endometrial uptake of arachidonic acid, an 
essential precursor for prostanoid biosynthesis, 
is increased (Downing er al. 1983) and con- 
version of exogenous arachidonic acid to prosta- 
glandin E. (PGE.) (Smith er al. 1981a) and 
prostacyclin (PGI,) (Smith et al 19815) is 
enhanced in menorrhagic endometrium. PGE, 
and/or PGI, are vasodilatory and antiaggrega- 
tory agents and could account for the increased 
menstrual blood loss. However. the endo- 
metrium also produces the vasoconstrictory and 
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proaggregatory thromboxane A2 (TxA2) (Lig- 
gins et al. 1980). but its relation to menorrhagia 
has not been studied. The role of prostanoids in 
primary menorrhagia gains further support from 
the reductions in menstrual blood loss during the 
use of cyclo-oxvgenase inhibitors (Anderson et 
al. 1976; Haynes et al. 1980; Fraser et al. 1981). 
Clinically, however, uterine fibromyomas are 
frequently associated with menorrhagia, but no 
data exist on the effect of cyclo-oxygenase 
inhibitors on myoma-associated menorrhagia. 
The present study was conducted to explore the 
release of PGI and Tx A2 by menorrhagic endo- 
metrium and to compare the effect of ibuprofen, 
a well-known cyclo-oxygenase inhibitor. on 
primary and myoma-associated menorrhagia. 


Patients and methods 


Thirty women complaining of excessive men- 
strual bleeding volunteered for this trial (Table 


J 


Table 1. Clinical characteristics of the study population 
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Age (years) 





Subsequent 
Number Mean (range) hysterectomy 
Menorrhagia* 

Primary 13 39-2 (29-48) 4 
Myoma-associated 10 44-6 (39-49) 7 
Factor VIII deficiency 1 49 — 
Normal blood losst 6 35-5 (30-44) — 
Control women 12 36-3 (28-46) — 





* Menstrual blood loss >70 ml 
t Menstrual blood loss x70 ml. 


1). Otherwise they were healthy and had used no 
drugs or intrauterine contraception within 3 
months preceding or during the study. Thirteen 
women had uterine fibromyomas, assessed by 
pelvic examination, ultrasonography, or by 
examination of the uterus in the seven women 
who subsequently underwent hysterectomy; 10 
of the women with fibroids were menorrhagic. 
The uterus appeared to be normal in 17 women, 
and this was confirmed in four at subsequent 
hysterectomy. Fourteen of these women were 
menorrhagic; one due to deficiency of haemo- 
static factor VIII (27-45% of the normal); 
whereas three women lost less than 70 ml. Thus 
13 women had primary menorrhagia. 
Endometrial biopsies were taken from 12 
menorrhagic women (6 with primary menor- 
rhagia, 6 with fibromyomas) and from 12 healthy 
contro] women between the menstrual cycle 
days 21 to 24. These biopsies were taken from 
menorrhagic women after ibuprofen-placebo 
comparison was completed and thus some 3 
weeks after the last ibuprofen or placebo tablet. 
The endometrial specimens were washed free 
from blood and immediately frozen at —70°C 
until used for assessment of PGI, and TxA2 
release. Briefly, appropriate samples (10-20 mg 
dry weight) were perfused with Eagle's medium 
at 37°C, pH 7-4, COVO, 5906/95926. To eliminate 
the effect of trauma the specimens were first 
perfused for 2-5 h (washout period), and then a 
l-h fraction was collected and assayed for 
6-keto-PGF|,, a metabolite of PGL, and TxB2, 
a metabolite of TxA2 (Makilà et al. 1983). To 
this end, the samples were acidified to pH 3-0 
with HC1 (0-1 mal/l) and extracted twice with 
twofold excess of ethylacetate. The combined 
supernatants were evaporated to dryness under 
a nitrogen stream and redissolved in buffer, out 
of which samples were taken in duplicate for 


saturation analysis employing specific anti- 
bodies, as described previously (Makila et al. 
1982). Indomethacin (5x10? mol/l) inhibited 
the releases of 6-keto-PGF,, and TxB2 in this 
system. The results are expressed in ng of pros- 
tanoid/g of dry weight tissue per 1 min. Due to 
the small amount of endometrial material, we 
could not check if the storage of the sample in 
the frozen state had any effect on the endo- 
metrial prostanoid release but, judging from 
previous data on the prostanoid release by the 
umbilical vessels, storage has no effect on the 
capacity of tissue to produce PGI, and TxA2 in 
this system (Mákila et al. 1982). 

The 30 women were treated with ibuprofen 
600 mg daily, 1200 mg daily, and with a placebo 
(composed of potato starch, lactose, magnesium 
stearate and gelatin), each during one cycle, in a 
randomized, double-blind manner during three 
consecutive menstruations. The order of the 
treatments was randomized by the manufacturer 
using tables for random numbers. The women 
were advised to start the treatment (one tablet 
three times a day) at the beginning of menstrual 
bleeding and to continue it to the end of bleeding 
or for amaximum of 10 days; a check was kept by 
counting the remaining tablets after each course 
of treatment. After the first 3-month study 
period, seven women discontinued but 23 con- 
tinued the trial and used 600 mg/day of 
ibuprofen, 1200 mg/day of ibuprofen and a 
placebo in randomized order during the follow- 
ing three menstruations. Thus in 23 women two 
menstruations were studied during each treat- 
ment, whereas in seven women only one men- 
struation during each treatment could be 
evaluated. The sanitary pads and tampons col- 
lected into consecutively numbered poly- 
ethylene bags were eluted with 596 NaOH for 
24h, and menstrual blood loss was assessed 
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photometrically as alkaline haematin (Hallberg 
& Nilsson 1964). The recovery of known 
amounts of blood (5-25 ml, n = 10) placed on 
the pads and tampons ranged between 94 and 
102%. In addition, the women filled in question- 
naires on the duration of menstrual bleeding, 
menstrual pain, the number of tablets used, side- 
effects, and additional medication. 


Statistical methods 


The Wilcoxon test for paired and unpaired 
samples and Kendall's rank correlation test were 
used to assess the significance of the differences. 


Results 
Endometrial release of 6-keto-PGF,;, and TxB2 


All endometrial specimens released more TxB2 
(range 8-39-59-92 ng/g/min) than 6-keto-PGF,, 
(range 1-06—6-75 ng/g/min) but there was no sig- 
nificant difference between menorrhagic and 
healthy women in this regard (Table 2). Further- 
more, neither 6-keto-PGF,, nor TxB2 release 
was related to blood loss in menorrhagic women. 
The ratio of TxB2 to 6-keto-PGF,, release was 


not significantly different in primary or myoma- 
associated menorrhagia or in the controls (Table 
2) but it was, however, inversely related to men- 
strual blood loss (n = 12, r = 0-50, P<0-05). 


Effects of ibuprofen 


Ibuprofen treatment at 1200 mg/day decreased 
the median blood loss by 2596 (P«0-01) in 
primary menorrhagia, but had no effect on 
blood loss in patients with uterine fibroids, 
factor VIII deficiency, or in women with normal 
blood loss (Table 3). Blood loss was decreased in 
all but one woman with primary menorrhagia 
(Fig. 1) and this decrease was relative to blood 
loss without active treatment (n = 13, r = 0-79, 
P<0-:01). Ibuprofen, 600 mg daily, did not sig- 
nificantly reduce blood loss in any of the groups 
(Table 3; Fig. 1). Ibuprofen treatment had no 
effect on the duration of menstrual bleeding in 
any study group (data not shown). 


Side-effects 


Side-effects were reported by six women during 
seven placebo cycles (headache, dizziness, nau- 
sea, diarrhoea), by six women during seven 


Table 2, Endometrial prostacyclin and thromboxane A2 production (as measured by 6-keto-PGF,, and TxB2 
release, respectively in a superfusion model) in women with menorrhagia and in healthy controls (ng/g/min; 


median, range) 





N TxB2 
Menorrhagia" 
Primary 6 23 60 (15-74-37-82) 
Myoma-associated 6 37-75 (13-37-52-45) 
Controls 12 28-56 (8-89—59.92) 


6-keto-PGF,, TxB2/6-keto-PGF,, 


3-05 (1-96-5-37) 
272 (1-06—5-25) 
3-25 (134-6 75) 


8-27 (4-98-12-11) 
13-08 (9-37-18-67) 
8-78 (4-46-17-99) 





N, Number of women; * menstrual blood loss 770 ml. 


Table 3. The effect of ibuprofen on menstrual blood loss (MBL) (ml; median, range) in primary and fibromyoma- 
associated menorrhagia and in the patient with factor VIII deficiency 


Ibuprofen 
N (n) Placebo 600 mg/day 1200 mg/day 
Menorrhagia* 
Primary 13 (23) 146 (71-374) 123 (23-319) 110 (30288)t i 
Myoma-associated 10 (17) 138 (71-380) 128 (86-280) 123 (68-374) Í 
Factor VIII deficiency I (2) 160 153 ` 171 l 
Normal MBL 6 (11) 37 (11-56) 39 (17—61) 35 (10-56) 





N, Number of women; (n), number of menstruations with each treatment 
* Menstrual blood loss >70 ml; t P< 0-01 as compared to placebo treatment. 
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MBL during 
placebo (ml) 


Ibuprofen 600 mg/day 


o 





—100 —80 —60 —40 —20 
Ibuprofen 1200 mg/day 


20 40 60 80 100 





—100 —80 —60 —40 —20 


20 40 60 80 100 


Change in MBL (ml) 


Fig. 1. Change in menstrual blood loss (MBL) during ibuprofen 
treatment (600 mg/day and 1200 mg/day) (mean of two menstru- 
ations in 18 women, one menstruation in six women) in relation to 
the MBL during placebo use (mean of two menstruations 1n 18 
women, one menstruation in six women) in primary (O), fibro- 


myoma- (60) or factor 
menorrhagia. 


cycles with ibuprofen at 600 mg/day (nausea, 
dizziness, headache), and by five women during 
ibuprofen at 1200 mg/day (headache, dyspepsia, 
nausea, diarrhoea). All side-effects were mild 
and did not result in the discontinuation of the 
treatment. 


Discussion 


We studied PGI, release in the luteal phase 
endometrium from endogenous arachidonic 
acid in a tissue superfusion method and found it 
to be similar in menorrhagic and healthy 
women. This finding seems to be ın disagree- 
ment with increased PGI, production by metror- 
rhagic endomyometrium from exogenous 
arachidonic acid (Smith et al 1981b) but nicely 
in accordance with recent findings of Rees et al. 
(19842) who used similar methods to ours. Pros- 
tacyclin synthesis, starting from endogenous 
arachidonic acid, as in our study and in the work 
of others, may reflect the inherent PGI, syn- 
thesis more reliably than PGI, synthesis starting 
from exogenous arachidonic acid. The data from 


VIII  deficiency-associated (A) 


luteal phase endometrium do not necessarily 
illustrate, however, the situation during men- 
struation, when the increased content of arach- 
idonic acid 1n the endometrium (Downing et al. 
1983) may lead to excessive production of pros- 
tanoids (Rees et al. 1984b), including PGI,. This 
could result in menorrhagia. 

In theory, menorrhagia could also be caused 
by a decreased release of proaggregatory, vas- 
oconstrictory TxA2 which functions as an endo- 
genous antagonist of PGI,. We present evidence 
that this might be the case: although both PGI, 
and TxA2 productions were normal in menor- 
rhagic endometrium, the balance between TxA2 
and PGI, shifted to a relative TxA2 deficiency 
and was negatively related to blood Joss in 
patients with menorrhagia. 

Ibuprofen, 1600 mg/day, decreased excessive 
menstrual bleeding by 32% in IUCD users (Roy 
& Shaw 1981). It is clear from our present data 
that ibuprofen also alleviates primary menor- 
rhagia in a dose-dependent manner, the effect 
being significant at a dose level of 1200 mg/day. 
These data further support the concept that 
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prostanoids play a role in primary menorrhagia. 
Being a cyclo-oxygenase inhibitor, ibuprofen 
should non-selectively suppress the production 
of both bleeding-promoting and opposing pros- 
tanoids. This 1s, however, not necessarily true 
with regard to the uterine prostanoids (Powell & 
Chan 1984) and this may account for the reduced 
loss that occurs with the use of PG-synthesis 
inhibitors. 

Uterine fibromyomas are commonly associ- 
ated with menorrhagia. It 1s not known how 
fibromyomas cause menorrhagia, but our data 
suggest that endometrial PGI, and Tx A2 are of 
no or minimal importance in this regard. More- 
over, ibuprofen failed to reduce the myoma- 
associated menorrhagia. Thus, uterine factors 
other than prostanoids, perhaps such as 
increased fibrinolytic activity (Rybo 7966), may 
be more important in fibroid-associated menor- 
rhagia. Our data convey an important message 
to clinicians: fibromyomas should be excluded as 
a cause for menorrhagia before ibuprofen is pre- 
scribed for its treatment. 


Acknowledgments 


The study was supported by the Orion Corpor- 
ation Research Foundation and by the Emil 
Aaltonen Foundation. The drugs used in this 
study were donated by Medipolar/Farmos 
Group Ltd, Oulu, Finland. 


References 


Anderson, A. B. M., Guillebaud, J , Haynes, P. J. & 
Turnbull, A C (1976) Reduction cf menstrual 
blood loss by prostaglandin-synthetase inhibitors. 
Lancet i, 774-776. 

Downing, I , Hutchon, D J R & Poyser,N. L. (1983) 
Uptake of (3H)-arachidonic acid by human endo- 
metrium. Differences between normal and menor- 
rhagic tissue Prostaglandins 26, 55-69. 

Fraser, I S., Pearse, C , Shearman, R. F., Elliott, P 
M , Mcliveen, J & Markham, R. (1581) Efficacy 
of mefenamic acid in patients with a complaint of 
menorrhagia Obstet Gynecol 58, 543-551. 

Hallberg, L & Nilsson, L (1964) Determination of 


menstrual blood loss. Scand J Clin Lab Invest 16, 
244-248. 

Haynes, P. J., Flint, A. P F , Hodgson, H., Anderson, 
A. B. M., Dray, F & Turnbull, A C (1980) 
Studies in menorrhagia: (a) mefenamic acid (b) 
endometrial prostaglandin concentrations Int J 
Gynaecol Obstet 17, 567-572 

Liggins, G C., Campos, G A., Roberts, C M. & 
Skinner, S. J. (1980) Production rates of prosta- 
glandin F, 6-keto-prostaglandin F;, and thrombox- 
ane B2 by perifused human endometrium. 
Prostaglandins 19, 461-475 

Makila, U-M, Wahlberg, L, Vumkka, L. & 
Ylikorkala, O. (1982) Regulation of prostacyclin 
and thromboxane production by human umbilical 
vessels. the effect of estradiol and progesterone in 
a superfusion model. Prostaglandins Leucotrienes 
Med 8, 115-124 

Makila, U -M., Jouppila, P , Kirkinen, P., Viinikka, 
L. & Ylikorkala, O. (1983) Relation between 
umbilical prostacyclin production and blood-flow 
in the fetus Lancet 1, 728-729 

Powell, A. M. & Chan, W. Y. (1984) Differential 
effects of ibuprofen and naproxen sodium on men- 
strual prostaglandin release and on prostaglandin 
production in the rat uterine homogenate. Prosta- 
glandins Leucotrienes Med 13, 129-137. 

Rees, M C P., Anderson, A. B M , Demers, L. M. 
& Turnbull, A. C. (19842) Endometrial and myo- 
metrial prcstaglandin release during the menstrual 
cycle in relation to menstrual blood loss J Clin 
Endocrino! Metab 58, 813-818 

Rees, M C. P., Anderson, A B M , Demers, L. M. 
& Turnbull, A. C. (19845) Prostaglandins ın men- 
strual fluid in menorrhagia and dysmenorrhoea Br 
J Obstet Gynaecol 91, 673-680 

Roy, S. & Shaw, S. T (1981) Role of prostaglandins in 
IUD-associated uterine bleeding Effect of a 
prostaglandin synthetase inhibitor (ibuprofen) 
Obstet Gynecol 58, 101-106. 

Rybo, G S (1966) Plasminogen activators in the 
endometrium Acta Obstet Gynecol Scand 45, 429- 
450. 

Smith, S K , Abel, M. H., Kelly, R. W & Baird, D. 
T (1981a) Prostaglandin synthesis in the endo- 
metrium 0i women with ovular dysfunctional uter- 
ine bleeding. Br J Obstet Gynaecol 88, 434-442. 

Smith, S. K., Abel, M H , Kelly, R. W & Baird, D 
T (19815) A role for prostacyclin (PGI2) in exces- 
sive menstrual bleeding. Lancet i, 522-524. 


Received 28 May 1985 
Accepted 20 January 1986 


British Journal of Obstetrics and Gynaecology 
September 1986, Vol. 93, pp. 979-985 


Menstrual dysfunction in Nigerian athletes 


ABEL L. TORIOLA & DHIRENDRA N. MATHUR 


Summary. Menstrual function was assessed in 475 Nigerian athletes in 
different sports and 606 non-athletes. In general, irregular menstrual 
cycles and oligomenorrhoea or secondary amenorrhoea (O/A) were 
more common in the athletes (26% and 21%, respectively) than in the 
non-athletes (18% and 8%, respectively). Menstruation was more regu- 
lar and normal in the non-athletes (50%) than in the athletes (22%). It 
was noted that menstrual dysfunction in the athletes was associated with 
significantly low body fat, body weight, relative weight for height, and 
the stress of sports activity. In the groups of athletes the ball game 
players (35%) and distance runners (51%) most commonly experienced 
O/A, whereas the incidence of dysmenorrhoea and menorrhagia was 
most prevalent in the swimmers (37%), and sprinters (42%). Menstrual 
disturbances were relatively more common in athletes who began train- 


ing before the menarche (43%). 


Athletic competition for women has increased 
considerably in recent years. With the renewed 
interest in women’s sports, there has been an 
increased awareness that regular participation in 
strenuous exercise can affect female reproduc- 
tive function (Jools 1984). Results of several 
studies (Dale et al. 1979; Shangold et al. 1979; 
Speroff & Redwine 1980; Baker 1981) have indi- 
cated that athletes in endurance sports are more 
susceptible to menstrual disturbances during 
intensive training. According to Carlberg et al. 
(1983) estimates from research studies for the 
incidence of amenorrhoea and other menstrual 
disturbances among athletes have ranged from 
296 to 5196. In contrast, these authors noted that 
the occurrence of amenorrhoea in non-athletic 
populations has been estimated at between 
-2% and 5%. In an earlier study, Malina et al. 
(1978) reported a 28:696 prevalence of men- 
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strual irregularity in a cross-section of college 
athletes as compared with 2296 for non-athletic 
controls. 

Although considerable research evidence sug- 
gests that athletic women experience menstrual 
disorders more frequently than their non- 
athletic counterparts, there is probably no single 
factor which could be isolated as accounting for 
the changes in menstrual function. Conse- 
quently, recent investigative emphasis has 
focused on a multiplicity of factors, ranging from 
endocrinological profiles (Bonen et al. 1981; 
Shangold 1982), anxiety and emotional stress 
(Schwartz et al. 1981), to body fat and weight 
(Sogbanmu & Aregbesola 1979; Erdelyi 1980), 
and physical training (Webb & Proctor 1983). 
Despite the numerous studies which have been 
undertaken on the menstrual function of ath- 
letes, few have examined different categories of 
athletes and non-athletes, and it is difficult to 
compare the results of several earlier studies 
because of the wide variations in definitions for 
various menstrual disorders. 

This study was undertaken to assess menstrual 
function in Nigerian athletes of different sports 
and describe the physical characteristics associ- 
ated with athletes who experience menstrual 
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disturbances. An assessment of athletes’ men- 
strual function provides insight into the influ- 
ence of physical activity on the female athlete 
and has implications for designing female athlet- 
Ics programmes. 


Subjects and methods 


The subjects of this study were 525 athletes and 
689 non-athletes drawn from various states of 
Nigeria. The athletes who were recruited during 
team practices, sport camps, sport competitions 
and school classes had at least three years of 
national level competitive sports experience. 
The non-athletes were selected from a cross- 
section of women attending secondary schools, 
colleges of education and universities in the 
same localities from where the athletes were 
recruited. 

From the total number of subjects recruited, 
nine (2%) athletes and 21 (3%) non-athletes 
were excluded because they were unwilling to 
provide information on their menarchal age and 
menstrual characteristics. Furthermore, the 
data of 41 (8%) athletes and 62 (9%) non- 
athletes were excluded from the analysis 
because they were uncertain abou: their men- 
strual characteristics, and had, during the pre- 
vious year, used oral contraceptives, been 
pregnant or breast-feeding, or undergone abor- 
tion or other medical treatment which interfered 
with normal endocrine function 

Therefore, the actual number of subjects 
included in the analysis were 475 athletes and 
606 non-athletes. For the purpose of this study, 
the athletes were broadly categorized as follows: 
ball game players (basketball, field hockey, 
handball and volleyball, n — 134); racket game 
players (badminton, lawn tennis, table tennis, 
and squash rackets, n — 94); distance runners 
(800 m, 1500 m, and 5000 m, n — 51); and 
sprinters (100 m, 200 m, and 400 m, n — 57). 
Other categories were, jumpers (high jump and 
long jump, n = 48); throwers (shct put, discus 
and javelin, n = 53); and swimmers (100 m, 200 
m, and 400 m, n — 38). The average weekly 
training periods of the athletes ranged from 8 to 
16 h. The non-athletes who were or comparable 
age never actively participated in competitive 
sports. Before the collection of data, the pur- 
pose and procedure of this study were explained 
to the subjects who gave wntten informed 
consent. 


Anthropometric measurements 


Subjects’ height and weight were measured 
using standard techniques and equipment. Body 
fat was estimated from the skinfold measures at 
three sites: triceps, subscapular and suprailiac. 
The skinfold measurements were made with 
Harpenden calipers according to the procedure 
suggested by Katch & Katch (1980). Subjects' 
percentage of body fat was predicted from their 
skinfold measurements using the nomogram of 
Sloan & Weir (1970). Relative weight for height 
was calculated using the Livi index: 

10 V weight(kg)/height(m) (Olivier 1969). 


Questionnaires 


Questionnaires were answered by the subjects 
between November 1984 and February 1985. 
The questionnaire included items about men- 
strual and reproductive history, use of oral con- 
traceptive, chronological age, and athletic 
activity. Age at menarche was ascertained using 
recall procedures (Livson & McNeill 1962, 
Damon et af. 1969). The retrospective technique 
has been demonstrated to be a valid and reliable 
method of determining the menarchal age 
(Damon & Bajema 1974). Subjects were 
requested to indicate their ages when they first 
started to menstruate and whether they com- 
menced regular sports activity before or after 
menarche. After a decision was made, each sub- 
Ject was further requested to assess her recall of 
menarche as either: not yet, uncertain or unwill- 
ing to respond; approximate or fairly certain; or 
certain. Far all subjects, age at menarche was 
determined from their birth dates which have 
been accurately documented. The subjects were 
at least 3 years post-menarche at the time of this 
study. 

Menstrual characteristics were defined as: 
regular normal menses, menstrual cycles 
between 23 and 35 days in length during the 
previous year and without menstrual disturb- 
ance; irregular menses, menstrual cycles shorter 
than 23 davs or longer than 35 days at least three 
times in the previous year without any other 
menstrual disturbance. Other menstrual charac- 
teristics included oligomenorrhoea or secondary 
amenorrhoea (O/A), a missed menstrual period 
at least three times during the previous year; 
dysmenorrhoea, painful menstruation charac- 
terized by cramp-like pains in the lower abdo- 
men, headache, irritability, mental depression, 
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Table 1. Physical characteristics of athletes and non-athletes 
Age at Body 
Age menarche Height weight Percent Livi 
(years) (years) (cm) (kg) body fat index 
Non-athletes 24.5(1.2)  13-10(0-9)*  166:2(5 7 = 60-2(4-2)* 23 5(26)*  23-9(0.7) 
(n=606) (range 19-28) 
Athletes 24-1(1.7) — 14-32(1-:8) 167-4(4-9) | 56-7(3-8) 17-8(2-4) 24-1(0-6) 
(n=475) (range 18-26) 
Ball game players 
(n= 134) 24-2(1:8) — 14-21(1.6) 169-5(4-2) 56 3(4-1) 19-6(2:5) 24-5(1.6) 
Racket game players 
(n=94) 23-6(1-2)  13-84(1.5) — 167-3(4-8) 57 5(3-8) 18-5(1-8) 25-1(1-4) 
Jumpers 
(n=48) 23-5(2-1)  1367(1.8) 166 7(5.3)  57.8(3.4) 19-2(3-1) 24-2(2:3) 
Throwers 
(n=53) 24:6(2:3) 14-22(1-5) 166:6(4:1) 56 5(4-0) 19-4(2-6) 25-3(1-3) 
Sprinters 
(n=57) 24-6(1-8)  14:62(2 1) 168:5(5:3) 56 7(4-2) 18-1(1°8) 24-2(1:5) 
Distance runners 
(n=51) 25-0(3-1) — 14:84(1 9) 169-2(4.3)  515(2-7)t  141(Q-:0i  212(1.) 
Swimmers 
(n=38) 24:7(2:3) — 13-82(1-2) 168-6(6 1)  56-1(4:2) 21-5(2 2) 23-9(1:6) 





*Significantly different from athletes (P<0-05), t-test. 


TSignificantly different from other groups of athletes (P<0-01), Newman-Keuls test. 
Significantly different from ball game and racket game players (P« 0-01), Newman-Keuls test 


Results are means (SD) 


malaise and fatigue at least five times in the 
previous year; and menorrhagia, profuse men- 
strual flow due to no demonstrable anatomical 
or pathological lesion at least five times in the 
previous year. 


Statistical anaylsis 


Statistical analysis used Student's t-test and one- 
way analysis of variance (one-way ANOVA). 
When an F statistic indicated significant differ- 
ence, Newman-Keuls post-hoc method (Hinkle 
et al. 1979) was applied on the ordered means to 
determine which of the means were significantly 
different from each other. À probability level of 
x: 0-05 was taken to indicate significance. 


Results 


Some descriptive characteristics of the subjects 
are presented in Table 1. The non-athletes were 
significantly heavier and fatter (P« 0-05) than 
the athletes. Results showed that the distance 
runners weighed considerably less, had strik- 
ingly lower percent body fat and Livi index 


values than the other groups of athletes 
(P«0-01). 

The physical characteristics of the subjects 
according to their menstrual categories are given 
in Table 2. In general, body size, fat and weight 
appeared to be importantly related to menstrual 
dysfunction in the athletes. The oligo/amenor- 
rhoeic athletes were significantly lighter 
(P<0-05) than the athletes with regular, normal 
menses and menorrhagia. In the athletic group, 
body weight, fat and Livi index values were high- 
est in athletes with regular, normal menses. The 
overall mean age at menarche in the athletes was 
significantly retarded (P<0-05) compared with 
control subjects (Table 1). Similarly, age at men- 
arche was delayed in athletes who started regu- 
lar sports competition before the onset of 
menstruation (mean 14-10, SD 1-1 years) as dis- 
tinct from those who commenced regular sports 
activity after menarche (mean 13-72, SD 1.0 
years), but this difference was not statistically 
significant. 

Table 3 shows the classification of subjects 
according to menstrual categories. Among the 
athletes, irregular menses (26%) and O/A 
(21%) were much more common than in the 
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Table 2. Physical characteristics of athletes and non-athletes according to menstrual categories (mean t SD) 





Menstrual categories 


Regular, 
normal Irregular 
Variable menses menses O/A Dvsmenorrhoea Menorrhagia P* 
Athletes (n—475) 
No. of subjects 102 125 101 80 67 
Age (years) 23-1(2-6) 24-1(1-9) 23-8(1-7) 23-6(2-0) 24-3(2-1) NS 
(range 18-25) (range 19-26) (range 19-25) (range 18-25) (range 18-26) 
Menarchal 
age (years) 14-21(1-5) 14-52(1-2) 14-60(1-1) 14-31(1-0) 14-42(1-6) NS 
Height (cm) 167-2(6-1) 167-4(6-3) 167-5(7-1) 166-8(6-3) 167-5(7-2) NS 
Body 
weight (kg) 58-3(5-1) 56-5(4-2) 54-61(4-1) 57-7(3-8) 58-2(6-0) P<0-01 
Percent 
body fat 20-5(3-2) 19-6(3-1) 15-41(2:2) 18-7(2-5) 18-6(2-4) P<0-01 
Livi index 26-4(1-2) 23-1(1.1) 20-28(0-8) 24-6(1:4) 26-1(1-5) P<0-05 
Non-athletes 
(n=606) 
No. of subjects 303 108 49 95 52 
Age (years) 24-1(3-1) 23-8(2:7) 24-2(3-1) 24-5(2-6) 24-3(2-6) NS 
(range 19-26) {range 20-25) (range 19—27) (range 19-27) (range 20-28) 
Menarchal 
age (years) 13-01(1-2) 13-42(1-6) 13-61(1-4) 13-12(1-2) 13-30(1-5) NS 
Height (cm) 165-5(5:1) 166-2(5-7) 166-3(5-2) 165-8(6-1) 166-7(6-6) NS 
Body 
weight (kg) 60-3(4-6) 59-9(5-2) 60-4(5-6) 60-1(6-0) 61-5(6-2) NS 
Percent 
body fat 24-8(3-1) 24-4(3-4) 22-8(2-6) 23-2(2 8) 23-9(3-1) NS 
Livi index 24-6(1:5) 24-1(2-0) 24-2(1-8) 23-8(0 9) 24-1(1:1) NS 


Results are means (SD). 
*One-way ANOVA 


1Significantly different from athletes with regular, normal menstruation, P«0-01, Newman-Keuls test. 
Significantly different from athletes with regular and irregular, menstruation, P<0-01, Newman-Keuls test. 
8Significantly different from athletes with regular, normal menstruation and menorrhagia, P<0-05, Newman- 


Keuls test 


NS, Not significant; O/A, oligomenorrhoea or secondary amenorrhcea. 


control subjects (18% and 8%, respectively). 
Furthermore, menstruation was more regular 
and normal in the non-athletes (50%) than the 
athletes (22%). A subdivision of athletes into 
sports activity groups showed that menstruation 
was most regular and normal in throwers (42%) 
and least regular in distance runners (8%). The 
incidence of O/A was more common in distance 
runners (51%) and ball game players (35%) than 
in the other groups of athletes. The swimmers 
(379%) and jumpers (25%) had more dysmenor- 
rhoea than the athletes in other sports. Except 
for the high incidence of menorrhagia found in 
the sprinters (42%), the prevalence of menor- 


rhagia among the athletic groups was generally 
low. 

The subjects were grouped in terms of age at 
menarche and further categorized according to 
sports activity, and menstrual function. It was 
found that O/A was relatively more prevalent in 
the athletes (n—85) who started regular sports 
activity before menarche (43%). In contrast, 
menstruation was more regular and normal in 
athletes {2=390) who commenced active sports ` 
participation after menarche (40%). A 34% 
prevalence of O/A was found in the pre- 
menarche trained distance runners (n=15) as 
compared with 15% for their post-menarche 
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Table 3. Menstrual categories of athletes and non-athletes 
—————————————————————————————————— 





Regular, 
normal Irregular 
menses menses O/A Dysmenorrhoea Menorrhagia 
Ball game players 
(n=134) 20(15%) 40(30%) 47(35%) 11(8%) 16(12%) 
Racket game players 
(n=94) 25(27%) 26(2796) 13(14%) 20(21%) 10(11%) 
Jumpers (n—48) 14(29%) 16(33%) 4(8%) 12(25%) 2(4%) 
Throwers (n=53) 22(42%) 9(1796) 3(6%) 10(19%) 9(17%) 
Sprinters (n=57) 7(12%) 14(25%) 3(5%) 9(16%) 24(42%) 
Distance runners 
(n=51) 4(8%) 14(27%) 26(51%) 4(8%) 3(6%) 
Swimmers (n=38) 10(26%) 6(16%) 5(13%) 14(37%) 3(8%) 
Total athletes 
(n=475) 102(22%) 125(26%) 101(21%) 80(17%) 67(14%) 
Non-athletes 
(n=606) 303(50%) 108(18%) 49(8%) 95(16%) 51(8%) 





O/A, Oligomenorrhoea or secondary amenorrhoea. 


trained counterparts. No other distinctive pat- 
tern of menstrual function was noted among the 
athletic groups. 


Discussion 


The subjects of this study varied considerably in 
their menstrual characteristics. It was noted that 
regular participation in competitive sports is 
associated with menstrual disturbances among 
the athletes. In general, an irregular menstrual 
cycle and O/A were the most common disorders 
in the athletes. In agreement with those of pre- 
vious studies (Carlberg & Riedesel 1979; Frisch 
et al. 1980; Sanborn et al. 1982) the present 
results indicate that menstrual abnormalities 
were comparatively more common in athletes 
whose events were stressful. The ball game play- 
ers and distance runners had the most common 
occurrence of O/A, while dysmenorrhoea and 
menorrhagia were most prevalent in the swim- 
mers and sprinters, respectively. 

According to Shangold (1982) athletes of low 
weight may be more subjected to hypo- 
estrogenic amenorrhoea resulting from inade- 
quate gonadotrophin stimulation to the ovaries 
and inadequate oestrogen production in scanty 
~ fat tissue. In this study, body weight, percent 
body fat and Livi index values were markedly 
lower in athletes having irregular menses and 
O/A, and higher in athletes with regular, normal 
menses and menorrhagia. Similarly, very low 


body fat, weight and Livi index scores were 
obtained for the distance runners who were 
largely oligo/amenorrhoeic. Since regular sports 
activity of high intensity could result in signifi- 
cant body fat and weight changes, the possibility 
that strenuous exercise can induce menstrual 
cycle irregularities cannot be totally excluded. 

A significantly delayed menarche, and over- 
whelmingly greater incidence of menstrual dis- 
turbances in pre-menarche trained athletes in 
contrast to post-menarche trained athletes have 
been reported in the literature (Frisch et al. 
1981; Lutter & Cushman 1982; Wakat et al. 
1982). This is substantiated by the results of the 
present study which indicate delayed onset of 
menstruation and strikingly higher occurrence 
of menstrual disorders in athletes who com- 
menced regular sports activity before menarche. 
Delayed menarche in Nigerian athletes who 
started regular sports activity before menstru- 
ation has been reported previously (Mathur & 
Toriola 1982). 

On the question of whether menstrual prob- 
lems could affect sports performance, the major- 
ity of athletes having menstrual disturbances 
(5496) admitted that these abnormalities have 
had no substantial effects on their performances, 
while only a few (2796) gave contrary response. 
Generally, the athletes did not envisage the 
possibility that these menstrual problems would 
detract from their interest to participate in sports 
competition in future. 
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Although results of several studies suggest a 
higher prevalence of menstrual disorders in ath- 
letes as contrasted with their non-athletic peers, 
the influence of these menstrual disturbances on 
athletes’ reproductive function has not been 
clearly established. However, evidence from 
clinical studies generally support that sports par- 
ticipation does not adversely affect shildbearing 
or childbirth but, on the contrary, has favourable 
effects on the female reproductive system 
(Erdelyi 1962; Zaharieva 1965). 

An important limitation of this scudy was the 
questionnaire method used for the collection of 
data. Therefore, ıt was difficult to obtain more 
detailed information about the subjects’ men- 
strual characteristics. A direct interrogation of 
the subjects would probably be more informa- 
tive, but this was not feasible in the present study 
since the subjects were drawn from several states 
of Nigeria. This limitation should be considered 
in interpreting the results. 

Since numerous psychological and physiologi- 
cal factors interact with physical exercise to 
account for the occurrence of menstrual dys- 
function in athletes, similar stud:es in future 
should embark upon a longitudinal assessment 
of the female athlete to further elucidate the 
influence of regular sports activity on female 
reproductive function. 


Acknowledgment 


The authors are thankful to the graduate stu- 
dents of the Institute of Physical Education, 
University of Ife, Nigeria who provided invalu- 
able assistance 1n the collection of data. 


References 


Baker, R E. (1981) Menstrual dysfunction and hor- 
monal status in athletic women: a review. Fertil 
Steril 36, 691-696 

Bonen, A , Belcastro, A N., Ling, W. Y. & Simpson, 
A A (1981) Profiles of selected hormones dunng 
menstrual cycles of teenage athletes. J Appl Phys- 
tol 50, 545-551 

Carlberg, K A & Riedesel, M L 11979) Athletic 
training and body composition factors ın secondary 
amenorrhea Physiologist 22, 17 

Carlberg, K. A., Buckman, M. T., Feake, G T. & 
Riedesel, M L (1983) A survey of menstrual func- 
tion in athletes. Eur J Appl Physiol 51, 211-222 

Dale, E , Gerlach, D H & Wilhite, A L (1979) 
Menstrual dysfunction in distance runners. Obstet 
Gynecol 54, 47-53 


Damon, A. & Bajema, C J. (1974) Age at menarche: 
accuracy of recall after thirty-nine years Hum Biol 
46, 381-384. 

Damon, A ,Damon,S T,Reed, R. B & Valadian, I 
(1969) Age at menarche of mothers and daughters, 
with a note on accuracy of recall Hum Biol 41, 161- 
175. 

Erdelyi, G J (1962) Gynecological survey of female 
athletes. J Sports Med Phys Fitness 2, 174-179. 
Erdelyi, G. J. (1980) Sports and menstruation (Let- 

ter) Physician Sports Med 8, 8. 

Frisch, R E, Wyshak, G. & Vincent, L. (1980) 
Delayed menarche and amenorrhea in ballet dan- 
cers. N Engl J Med 313, 17-19. 

Frisch, R E , Gotz-Welbergen, A V , McArthur, J 
W. et al (1981) Delayed manarche and amenor- 
rhea of college athletes in relation to age of onset of 
training. J Am Med Assoc 246, 1559-1563 

Hinkle, D E., Wiersma, W & Jurs, S. G (1979) 
Applied Statistics for the Behavioural Sciences. 
R and McNally, Chicago, 273-275 

Jools, N (1984) Are we looking after our ‘women in 
sport’ Sport Health 2, 12-13. 

Katch, F. I & Katch, V. L (1980) Measurement and 
prediction errors ın body composition assessment 
and the search for the perfect prediction equation. 
Res Q Exerc Sport 51, 249-260. 

Livson, N. & McNeill, D (1962) The accuracy of 
recalled age at menarche Hum Biol 34, 218-221. 

Lutter, M J. & Cushman, S. (1982) Menstrual pat- 
terns in female runners Physician Sports Med 10, 
60-72 

Malina, R. M., Spirduso, W W , Tate, C & Baylor, 
A M (1978) Age at menarche and selected men- 
strual characteristics ın athletes at different com- 
petitive levels and different sports. Med Sci Sports 
10, 218-222. 

Mathur, D N & Toriola, A. L. (1982) Age at men- 
arche in Nigerian athletes Br J Sports Med 16,250- 
252 

Olivier, G (1969) Practical Anthropology. C C. 
Thomas, Springfield, Ilinois, pp. 39-42 

Sanborn, F. C., Martin, B J. & Wager Jr., W. W 
(1982) Is athletic amenorrhea specific to runners 
Am J Obstet Gynecol 143, 859-861. 

Schwartz, B., Cumming, D. C , Riordan, E., Selye, 
M., Yen, S S C. & Redar, R W (1981) Exercise- 
associated amenorrhea: a distinct entity? Am J 
Obstet Gynecol 141, 662-670. 

Shangold, M M (1982) Menstrual irregularity ın ath- 
letes: Basic principles, evaluation and treatment 
Can J Appl Sports Sct 7, 68-73. 

Shangold, M M., Freeman, R , Thysen, B. & Gatz, 
M. (1979) The relationship between long-distance 
running, plasma progesterone, and luteal phase 
length. Fern! Steril 31, 130-133 

Sloan, A. & Weir, J (1970) Nomograms for prediction 
of body density and total body fat from skinfold 
measurements. J Appl Physiol 28, 221-222. 


Sogbanmu, M. O. & Aregbesola, Y. A. (1979) Men- 
archal age in Nigerian schoolgirls: Its relationship 
to their height, weight and menstrual profile Int J 
Gynaecol Obstet 16, 339-340. 

Speroff, L & Redwine, D. B. (1980) Exercise and 
menstrual function. Physician Sports Med 8, 42-49 

Wakat, D. K , Sweeney, K. A. & Rogol, A. D. (1982) 
Reproductive system function in women cross- 
country runners. Med Sct Sports Exerc 14, 263-269 

Webb, J L. & Proctor, A. J. (1983) Anthropometric, 


Menstrual dysfunction in Nigerian athletes 985 


training and menstrual differences of three groups 
of American collegiate female runners. J Sports 
Med Phys Fitness 23, 201-209. 

Zahaneva, E (1965) Survey of sportswomen at the 
Tokyo Olympics. J Sports Med Phys Fitness 5, 215- 
219. 


Received 28 May 1985 
Accepted 2 November 1985 


British Journal of Obstetrics and Gynaecology 
September 1986, Vol. 93, pp. 986-992 


Steroid receptors in human ovarian malignancy. 
A review of four years tissue collection 


M. TOPPILA, J. P. P. TYLER, R. FAY, P. J. BAIRD, A. J. CRANDON, 


C. J. EASTMAN, C. N. HUDSON 


Summary. The oestrogen and progestogen receptor status in ovarian 
cancers from 72 patients was correlated with histological type, primary. 
or secondary origin anc peripheral hormone concentrations. Changes 
occurred in receptor status during malignant transformations of ovarian 
tissues, with those for oestrogen being found more often, and those for 
progestogen less often than in non-diseased ovarian fragments. It is 
suggested that the similarity in sex steroid receptor content between 
ovarian and breast cancers warrants prospective study of ovarian sex 
steroid receptor status as a predictive index of survival and response to 
hormonal therapy in multi-centre clinical trials. Additional data on 
androgen receptors are also presented. 


In recent years several studies have investigated 
receptors for steroid hormones in ovarian 
tumours, but the results generally have been 
variable (Table 1). Furthermore, difierences in 
assay methodology, the small numbers of 
samples often studied and the range of different 
tumour types examined have made it difficult to 
draw conclusions from amalgamated data. This 
laboratory has previously published pilot results 
from 49 malignant ovarian tumours and sug- 
gested that determination of oestrogen and pro- 
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gestogen receptors (ER and PR respectively), in 
such tissues, might provide a useful index for 
response to hormonal or cytotoxic therapy 
(Willcocks etal. 1983), thus reflecting the experi- 
ence gained in studies of human breast cancer 
(Vihko & Isotalo 1981). 

This paper now reports the culmination of 4 
years work on the receptor status of ovarian 
cancers in 72 patients who attended the 
Gynaecological Oncology Clinic at Westmead 
Hospital. The complete data cover the receptor 
status of both primary and metastatic disease 
and now include studies on androgen receptor 
status and possible correlation with peripheral 
blood hormone levels 


Subjects and methods 


Specimens were obtained from 108 women 
undergoing surgery for ovarian tumours and 
were subsequently classified as benign in 36 and 
malignant in 72. No subject had had endocrine 
treatment before surgery. The 100 malignant 
tissues (both primary and secondary tumours) 
were further classified according to criteria 
recommended by the WHO (Serov et al. 1973) as 
serous papillary 54; mucinous 17; endometrioid 
21; undifferentiated 4; and clear cell 2. One 
tumour (two specimens) was classified as ‘small 


y 


cell' (Dickersin et al. 1982). Of these, 41 were 
designated as well-differentiated and included 
seven of low potential malignancy. Nine of these 
72 patients were premenopausal («45 years), 36 
perimenopausal (>45-<55 years) and 27 
postmenopausal (>56 years). The 40 benign 
neoplastic tissues (samples were obtained from 
both ovaries in four patients) included 26 
cystadenoma, seven cystic teratoma and seven 
fibroma. 

Details of the method of tissue collection, 
cytosol preparation, and binding assays for 
oestrogen and progestogen receptors have been 
described previously (Willcocks et al. 1983). 
Androgen receptors (AR) were assayed in the 
same fashion: duplicate 100 ul aliquots of cytosol 
were incubated with five graded concentrations 
(10-0-33 nmol/l) of the synthetic corticosteroid 
3H-R1881; displacement used authentic R1881. 
The synthetic glucocorticoid triamcinolone 
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acetonide (TA) was used to block binding to 
progestogen, glucocorticoid and mineralocor- 
ticoid receptors. All tumours with values >1 
fmol/mg of cytosol protein were considered posi- 
tive, although the significance of values below 10 
fmol/mg may be questionable. 

For the preliminary study concerning the rela- 
tion between peripheral circulating hormones 
and steroid receptors, peripheral venous blood 
was collected from the patient at the time of 
operation when tissue was taken for receptor 
analysis. All concentrations of hormones (LH, 
FSH, prolactin, oestradiol, progesterone, 
17-hydroxyprogesterone, dehydroepi- 
androsterone sulphate and testosterone) were 
determined using commercially available radio- 
immunoassay kits. The sera were assayed 
amongst other routine samples at the Institute of 
Clinical Pathology and Medical Research, 
Westmead. 


Table 1. Previous reports on oestrogen (ER) and progestogen (PR) receptors in ovarian tumours 
————M———— 


Percentage of receptor- 
positive tumours 


Number of 

Authors Year Classification samples ER PR 
—————————————M——— E 
Kiang & Kennedy 1977 Malignant 5 40 —* 
Friberg et al. 1978 Malignant 4 25 — 

Benign 4 25 — 
Holt et al. 1979 Malignant epithelial 16 50 19 
Grilli et al. 1979 Malignant 10 60 60 
Dapunt et al. 1979 Malignant 57 50 32 
Friedman et al. 1979 Malignant 34 100 100 
Bibro et al. 1979 Malignant epithelial 29 100 — 
Stedman et al. 1980 Malignant 11 45 25 (4 samples) 
Janne et al. 1980 Malignant 21 71 38 

Bemgn 29 83 86 
Holt et al 1981 Malıgnant epıthelial 29 83 — 
Gallı et al 1981 Malignant 18 67 50 

Benign 5 40 20 
Creasman et al. 1981 Malignant 18 61 27 
Bergqvist et al. 1981 Malignant 13 67 40) 

Benign 20 35 45 
Hamilton et al. 1981 ‘Ovarian tumours’ 19 32 — 
Hahnel et al. 1982 Malignant epithelial 22 45 20 (15 samples) 
Quinn et al 1982 Malignant epithelial 33 52 34 (32 samples) 
Schwartz et al 1982 Malignant epithelial 30 97 — 
Ford et al. 1983 Malignant epithelial 39 38 15 
Bojar & Petzinna 1983 Malignant epithelial 53 66 45 
Jones et al. 1983 Malignant 42 81 45 
Kauppila er al. 1983 Malignant 68 88 81 
Lantta-Hytonen 1984 Malignant 50 50 44 
Gronroos 1984 Malignant 21 62 57 
This study Malignant 100 53 40 


R 


* PR not assayed. 
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Table 2. Distribution of oestrogen (ER) and pro- 
gestogen (PR) receptors in ovanan tissues 





Normal 
OVary 


Receptor 
Status 


Benign Malignant 
tumours tumours 


ER +ve, PR +ve 
ER +ve, PR -ve 
ER —ve, PR +ve 
ER —ve, PR —ve 


6 (16%) 2 (5%) 27 (27%) 
1 (3%) 5 (13%) 25 (26%) 
21 (57%) 7 (17%) 13 (13%) 
9 (24%) 26 (65%) 34 (34%) 





Total specimens 37 40 100 
Total patients 33 36 72 
Results 


Preliminary results defining collection of tissues 


It has been noted that the handling of tissues 
before their arrival at the laboratory for receptor 
assay can contribute to variation (Smith 1980; 
Koenders et al. 1978). In a small studv the effect 
of time difference between collection and pro- 
cessing was investigated. Fragments of tissue 
were immediately placed in liquid nitrogen at 
the time of excision and transported to the 
laboratory for subsequent assay, or left for 1 hat 
room temperature before preparation. The 
results from 11 cases showed that as long as 
tissues were frozen within 1h of collection no 
statistically significant change in receptor con- 
tent could be demonstrated. Since it has been 
shown previously that approximately 30% of 
receptors are apparently 'lost' once tissue is 
frozen (Toppila et al. 1982), to allow comparison 
before assay, all samples in this study were 
stored for no longer than 8 weeks in liquid 
nitrogen. 


Receptor status of patients 


Of the 100 tissues of malignant ovary studied 
66% contained ER and/or PR (Table 2). By 
comparison, in ovarian tissue taken from benign 
tumours oestrogen and progestogen receptors 
were only detected in 35% of specimens. 
Normal adult ovary, although not valid for com- 


parison because of the compartmental structure 
of the organ (e.g. follicles, corpora lutea, 
stroma), showed some receptor binding in 76% 
of samples. 

In malignant ovarian tissues ER were present 
in 5396 of samples at (Table 3) concentrations 
ranging from 1 to 151 fmol/mg cytosol protein. 
Of these, 31% had concentrations greater than 
10 fmol/mg protein, sometimes the upper limit 
of an equivocal result in reporting receptor 
values for breast tissue. Furthermore, the con- 
centration of ER in malignant ovarian tissue was 
significantly greater (P«0-01) than in non- 
diseased ovary or benign tumours (Table 4). 
Progestogen receptors were detectable in 40% 
of malignant tumours being deficient by com- 
panson with unselected non-diseased ovarian 
fragments (73%). 

The receptor status of tissues with different 
histological classes of malignancy are given in 
Table 3. As might be expected endometrioid 
tumours were generally positive for both recep- 
tors, while mucinous tumours were generally 
negative. There was a random distribution in 
serous material, and our examples of rarer 
forms, e.g. small and clear cell carcinoma, 
lacked receptors even though clear cell car- 
cinoma is regarded by some as a variant of the 
endometrioid group (Curling & Hudson 1975). 
A summary of the concentrations of receptors in 
these tissues is given in Table 4. The mean value 
for ER content was highest 1n serous carcinoma 
and lowest in endometrioid carcinoma, but the 
pattern was reversed for PR. There was no sig- 
nificant difference between the subgroups of 
poorly differentiated and well differentiated 
tumours and those of low potential malignancy, 
although the well differentiated tumours had a 
marginally greater receptor content. In 11 sub- 
jects with malignant ovarian disease the pres- 
ence of androgen receptors could not be 
demonstrated. 


Table 3. Distribution of oestrogen (ER) and progestogen (PR) receptors in different malignancies of the ovary 





Receptor status 


ER +ve, PR +ve 15 Z 10 
ER +ve, PR —ve 20 2 3 
ER —ve, PR +ve 3 3 5 
ER —ve, PR -ve 16 10 3 
Number of 


specimens 54 17 21 


Serous Mucinous Endometrioid Small cell Undifferentiated Clear cell Total (96) 


- = = 27 (27) 

= 1 = 26 (26) 
1 1 = 13 (13) 
1 2 2 34 (34) 
2 4 2 100 
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Table 4. Receptor concentrations (fmol/mg protein) in different tissues of ovarian origin 
eee 


Receptor concentration (fmol/mg protein) 








ER positive PR positive 
No. of 
Type specimens n Mean Range n Mean Range 
Serous 54 35 30 1-151 18 27 7-120 
Mucinous 17 4 26 4-56 3 95 16-272 
Endometnioid 21 13 13 1-37 15 114 1-604 
All malignant 100 52 26 1-151 38 7i 1-604 
Benign 40 7 9 2-32 9 81 29-337 
Non-diseased 37 7 6 2-9 27 127 5-339 





Relation between primary and secondary 
tumours from the same patient 


The combination of measurable ER and PR 
occurred less often in metastases than in primary 
tumours (Table 5), although when the presence 
or absence of any one receptor was considered 
there were no significant differences. ER 
occurred more often in metastases than in 
primary tumours (x? test, P<0-05), but for PR 
the pattern was reversed with receptors present 
less often in metastases (P«0-001). When the 
data were examined from 15 patients in whom 
both primary and secondary deposits were 
removed (Table 6), the above pattern generally 
held. Four subjects had no ER in their primary 
lesion and although three values for the second- 
ary were <5 fmol/mg protein, one subject had a 
concentration of 58 fmol/mg protein in her meta- 
static deposit. Similarly, two patients had no PR 
in the primary while values of 50 fmol/mg pro- 
tein and 89 fmol/mg protein occurred in the 
secondaries, the former patient having a similar 
pattern for ER. 


Relation between plasma hormones and 
receptor status 


The median and interquartile values for each of 
the hormones in the study groups are given in 


Discussion 


Drawing conclusions from amalgamation of the 
results from previously published studies of 
steroid receptor assays is not always useful 
because of different assay methods, the different 
tumour types, and in some cases the limited 
number of patients examined in each study. 
However, the data from the present larger study 
confirm the results shown in the few large series 
(Dapunt et al. 1979; Bojar & Petzinna 1983; 
Kauppila et al. 1983; Lantta-Hytonen 1984). 
One recent study (Kauppila et al. 1983) examin- 
Ing 68 tissues reported the frequency of cytosol 
ER and/or PR in epithelial ovarian tumours as 
high as 88% and 81% respectively. 

In our study the receptor pattern of all 177 
ovarian samples (100 malignant, 40 benign, 37 
non-diseased ovary) showed that ER were more 
often found in malignant neoplasms (53%) than 
in benign (17%) and in non-diseased ovaries 
(1996), a pattern consistent with that of Vierikko 
et al. (1983). In contrast however, PR were less 
frequent m malignant epithelial tumours (40%) 
and in benign tissues (22%) than in non-diseased 
ovaries (7396). The presence of PR alone 
occurred in only a small proportion of tumour 


Table 5. Receptor status of primary and metastatic 
lesions of epithelial ovarian malignancies 


Table 7. Essentially, there were no differences "e Ai paar 
between these values and those obtained for an FONRO (n = 60) ise 

. status n (96) n (96) 
age-matched group of women in whom no clini- 
cal diagnosis of cancer was apparent. Notunrea- ER +ve 27 (45) 26 (65) 
sonably (since some of the corresponding tissue PR +ve 32 (53) 8 (20) 
samples had no detectable concentrations of ER t ve, PR +ve 20 (33) 7 (17) 
receptor present) there was no correlation ER tve, PR -ve 7 (11) 19 (47) 
between any of the hormone values and the aa ads 12 Q0) 1 (2) 

ER —ve, PR —ve 21 (35) 13 (32) 


corresponding steroid receptor status. 


990 M. Toppila et al. 


tissues but was relatively common :n non- 
diseased tissue. The large proportion of ‘normal’ 
ovarian tissues containing measurable PR only 
may indicate that PR synthesis is not regulated 
by oestrogen action alone, or it could be an 
artefact of the cell type (e.g. granulosa) taken 
for assay, or may indicate that PR is expressed at 
lower cytosol ER concentrations in non- 
diseased tissues than in malignancy (Vierikko et 
al. 1983). In this respect the receptor status of 
non-diseased ovary resembles that af endo- 
metriotic tissues (Toppila et al. 1983). N2verthe- 
less it can be concluded that changes occur in the 
regulation of steroid receptors during malignant 
transformation of ovarian tissues, and the results 
of this extended study confirm the earlier report 
on fewer patients (Willcocks et al. 1983). 

The absence of measurable AR in the 11 
ovarian neoplasms studied confirms the findings 
of Quinn et al. (personal communication) where 
41 of 64 ovarian tissues examined were similarly 
devoid of measurable AR. However, these find- 
ings contrast with those of Friberg et al. 11978), 4 
of 8 negative; Galli et al. (1981), 5 of 23 negative; 
Kusanishi et al. (1982), 0 of 2 negative; and 
Hamilton et al. (1981), 2 of 16 negative. Differ- 
ences in assay methodology (1.e. radioligands 
and competitors) are perhaps responsible for the 
even larger discrepancies than already exist for 
ER and PR between series, but the release of a 
new synthetic androgen for receptor studies 
(Mibolerone: Amersham (Australia) Pty Ltd, 
Surry Hills, N.S. W.), may help resolve these 
differences in the future. 

Whereas Ford et al. (1983) could find no 
receptor binding in the mucinous tissues they 
studied, some mucinous tumours ın this series 
had low but detectable ER (4 of 17). For all 
tissues that were  receptor-positive there 


Table 6. Comparison of receptor status between 
primary (P) and metastatic (M) ovarian tumour tissues 
in the same individual 





Relation between receptor 
levels 1n P and M tissues 








P>M P<M P=M 

No. of oa ae 
Receptor patients n(%) n(%) n(®) 
Oestrogen 15 1 (7) 6 (40) 8 (53) 
Progestogen 15 6 (40) 5(53) 4 (7) 





appeared to be an inverse relationship between 
the mean values for ER and PR concentration in 
the classification order: serous; mucinous; endo- 
metrioid (Table 4). Since PR are regulated by 
oestrogen action this may simply indicate 
incomplete oestrogen action in serous tissues. 
Rome etal. (1981) have suggested that mucinous 
and endometrioid tissues excrete more 
oestrogen than do serous malignancies, but 
Quinn et al. (1982) noted that translocation of 
the steroid-receptor complex to the nucleus may 
have occurred, or that all cytoplasmic receptors 
were occupied and not detected by the assay. A 
typical feature of endometrioid tumours, 
demonstrated by Vierikko et al. (1983) and con- 
firmed in this study, is the high incidence of both 
ER and PR positive tissues and the high PR/ER 
ratio. 

When tumours from the same patient were 
classified as primary or metastatic, the meta- 
stases generally retained ER while fewer (4 of 9) 
had PR. Furthermore, we have shown for the 
first time that metastases may contain receptors 
even in the absence of binding in the primary 
lesion. By contrast, in other studies receptor 
binding occurred in metastases only if there was 
binding in the primary tumours (Holt et al. 1979; 


Table 7. Concentrations of peripheral circulating hormones in patients with malignant or benign ovarian tumours 


Normal 
Ovarian carcinoma Benign ovary postmenopausal 
Hormone (n = 18) (n = 13) reference value 
LH (i.u./l) 18-4 (8-0—36-0) 10-0 (7-6-25-0) 38 
FSH (i.u./) 19:5 (9-8-27-0) 4-4 (2-9-21-5) >8 
Prolactin (mU/1) 1392-0 (388-5034) 1893-0 (209-2401) <350 
Oestradiol (pmol/l) 63-0 (44 0-229) 107-0 (28-0-335) <100 
Progesterone (nmol/l) 2-9 (1:2-6-5) 7-1 (1-9-12-3) «5 
17-hydroxyprogesterone (nmol/l) 2-5 (1-2-8 1) 5-2 (2-6-5-8) «6 
DHEAS (umol) 2-9 (1:2-4-4) 6-0 (1-6-7-9) <2 
Testosterone (nmol/l) 1:3 (0-5—2-6) 1-9 (1 62-5) <3 


Values are medians with interquartile ranges shown in parenthesis. 


Bergqvist et al. 1981), or similar receptor com- 
binations were found in both primary and meta- 
static tumours (Bojar & Petzinna 1983). In 
carcinoma of the breast, oestrogen binding was 
found to be less frequent in metastatic than in 
primary tumours (n — 604, Vihko & Isotalo 
1981), although the difference was only small 
(8%) and may not be clinically relevant. Con- 
firmation of the above findings for the ovary 
must await further collection of tissues. 

Few studies have surveyed the hormonal pro- 
files 1n the peripheral circulation of patients with 
ovarian cancer. When this has been determined, 
the results have not been correlated with recep- 
tor status (Jeppsson et al. 1982; Heinonen et al. 
1982; Waxman 1984). The data from this pilot 
study of 53 subjects, in whom the peripheral 
circulating hormone concentrations and the 
corresponding steroid receptor content were 
available, are limited by several factors. Firstly, 
although most patients (64%) were 
postmenopausal, no allowance was made for the 
phase of the ovarian cycle in the others. 
Secondly, blood samples were obtained during 
the operation when tissue appropriate for recep- 
tor studies was identified, thus allowing for 
direct ‘real time’ comparison, but we could not 
investigate the effects of anaesthesia or oper- 
ation on hormone concentrations although it 1s 
known that some can increase under stress such 
as occurs during surgery. We have not accounted 
for some discrepancy in the gonadotrophin 
results in the ovarian cancer patients most of 
whom were postmenopausal. Moreover, we 
were unable to determine levels of oestrone, the 
major postmenopausal oestrogen. 

Finally, since many tissues contained no 
detectable receptors for steroids, there were 
insufficient numbers for correlation within sub- 
groups. Thus even though our own (Wulcocks et 
al. 1983, Toppila et al. 1983) and other studies 
have indicated the presence of steroid receptors 
in malignant tissues arising 1n Mullerian-derived 
structures of the female genital tract (namely 
surface ovarian epithelium, oviduct, endo- 
metrium and endocervix) the results suggest that 
further detailed analysis of the peripheral hor- 
mone status, as an aid to interpreting steroid 
receptor status, is unlikely to be rewarding 
Therefore, as in breast cancer (Vihko & Isotalo 
1981) it is suggested that there are neither clini- 
cal nor academic reasons for ordering these 
investigations as a guide to prognosis in patients 
with ovarian cancer. 
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Finally, because malignant tumours are het- 
erogeneous, all cell populations can contain hor- 
mone-dependent receptor-positive cells, and 
hormone-independant receptor-negative cells in 
varying proportions. Therefore, steroid recep- 
tor measurements will give additional infor- 
mation that is not available by conventional 
histological and staging characterization of 
ovarian carcinoma. It is also suggested that, for 
the present at least, only the presence or absence 
of receptors should be used in clinical practice 
until standards for determining ER and PR 
‘positivity’ are defined in large multi-centre 
trials. The recent commercial availability of ‘kit’ 
methods to determine ER (Abbott Diagnostics 
Division, North Ryde, N.S.W.) or an antibody 
to ER-associated protein (D5-antigen; 
Amersham (Australia) Pty, Ltd, Surry Hills, 
N.S.W.) may make this report one of the last 
surveys of receptors 1n malignant ovarian tissues 
using the classic methods. 
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Langerhans' cell density in the normal exocervical 
epithelium and in the cervical intraepithelial neoplasia 


I. CAORSI, C. D. FIGUEROA 


Summary. A morphometric analysis was performed of the Langerhans’ 
cell density in epithelial sheets obtained from normal exocervices and 
from exocervices with squamous carcinoma. Laminae of exocervices 
with squamous carcinoma that showed cervical intraepithelial neoplasia 
(CIN) were classified according to its predominant degree of severity as 
CIN I, CIN II and CIN III or as normal when no neoplastic changes 
were found. Laminae with CIN showed a higher Langerhans' cell 
density than the laminae from normal exocervices and than the normal 
laminae of exocervices with carcinoma. The magnitude of the increase 
of Langerhans' cell density and the degree of severity of the neoplastic 
changes appear as closely related phenomena. An increase of the more 
ramified types of Langerhans' cell in the laminae containing CIN was 
found, with the most ramified being more frequent in the most severe 


lesions. 


The immunological function of the epidermal 
Langerhans' cell and its involvement in various 
cutaneous pathological processes has been 
widely investigated in the last 20 years. (Shelley 
& Juhlin 1978; Friedmann 1981), but there has 
been relatively little interest in Langerhans' cells 
in human exocervical epithelium and their poss- 
ible role in cervical pathology. Indeed, after the 
electron microscopic detection of the Lan- 
gerhans’ cell in the human exocervical epi- 
thelium by Younes et al. (1968) and Hackemann 
et al. (1968) only a few publications dealing with 
the exocervical Langerhans' cell have appeared 
in the past few years. Figueroa & Caorsi (1980) 
described the morphology, density, distribution 
and ultrastructure of Langerhans' cells 1n the 
normal exocervical epithelium. Morris et al. 
(1983a) reported on the distribution and fre- 
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quency of Langerhans' cells in the human 
exocervix with special emphasis on the transfor- 
mation zone and the interrelations with T lym- 
phocytes. Morris et al. (1983b) also studied 
Langerhans’ cells in wart viral infection (WVI) 
and in cervical intraepithelial neoplasia (CIN) of 
the uterine cervix. Caorsi & Figueroa (1984) 
showed the presence of Langerhans’ cells in the 
invasive buds of invasive squamous carcinoma of 
the cervix, in the lymphoid infiltrate of the 
chorion and in the coexistent CIN. Both Morris 
et al. (1983b) and Caorsi & Figueroa (1984) 
found an increased frequency of Langerhans’ 
cells in CIN. 

The present report deals with comparative 
analysis of the density of Langerhans’ cells in 
epithelial sheets of both normal exocervical epi- 
thelium and neoplastic and non-neoplastic epi- 
thelial sheets obtained from women with 
cervical squamous carcinoma. 


Subjects and methods 


Uterine cervices with early invasive squamous 
carcinoma were obtained at total hysterectomy 
from four women aged 38, 45, 49 and 57 years. 
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Fig. 1. Epithelial sheet from a normal exocervix show- 
ing the characteristic layered differentiation X 95. 


From each of these cervices, 15-20 epithelial 
laminae were obtained. They were stained with 
a variant of the zinc-iodide-osmium (ZIO) 
method (Rodríguez & Caorsi 1978; Figueroa & 
Caorsi 1980). Two normal uterine exocervices 
were similarly processed. 


Preparation of the epithelial laminae and 
staining with ZIO 


Tissue fragments of approximately 6-15 mm" 
were used to obtain the epithelial sheets. The 
fragments were incubated at 37°C in buffered 
20 mM EDTA (Scaletta & MacCallum 1972) for 
1-5-2h. After this treatment the epithelium 
could be readily separated from the chorion with 
fine forceps. The epithelial sheets thus obtained 
were stained with ZIO mixture at pH 7-4 for 18 h 
at 4°C with continuous agitation. The stained 
sheets were mounted on microscopic slides, 
coverslipped and studied under a conventional 
light microscope. Since these preparations 
included the whole epithelium, the entire profile 
of the Langerhans’ cells, even its finest branches, 
could be visualized by operating the micro- 
meter. The Langerhans’ cell population/mm- 
and the density of each type of Langerhans’ cell 
as previously described (Figueroa & Caorsi 
1980; Caorsi & Figueroa 1984) could thus be 
reliably determined. Langerhans’ cell density 
was expressed as a number of cells/mm’. 


Histological procedures 


Once the Langerhans’ cell population had been 
established, each epithelial sheet, adequately 
identified, was dismounted from the glass slide 
and embedded in paraplast. Serial cross sections 
of 5 um thick were obtained from each sheet and 
stained with haematoxylin. The sections corre- 
sponding to each sheet were used to establish the 
presence or absence of neoplastic lesions and 
characterize the degree of malignancy following 
the criteria proposed previously (Buckley et al. 
1982). This procedure allowed us to establish in 
each epithelial sheet the density of Lan- 
gerhans' cells and the histological characteristics 
of the epithelium. 


Statistical analysis 


The statistical analysis was performed on a Digi- 
tal 2020 Computer using the SPSS program 
(University of Pittsburg). A multiple com- 
parison procedure (Scheffe's test) was per- 
formed in conjunction with analysis of variance 
and normality for variables (Kolmogorov-Smir- 
nov's test). All the values are expressed as 
means (SEM). 





Fig. 2. Non-neoplastic epithelial sheet from an exocer- 
vix with squamous carcinoma. The stratification of the 
epithelium displays some abnormalities probably 
corresponding to a metaplastic process X 285. 





Fig. 3. Epithelial sheet (CIN I) from an exocervix with 
squamous carcinoma X285. 


Results 


The histological sections of the dismounted epi- 
thelial sheets, which had previously been stained 
in block with ZIO and utilized for the determina- 
tion of Langerhans' cell density, revealed excel- 
lent tissue preservation. 

The epithelial sheets obtained from normal 
exocervices showed the typical layer differentia- 
tion (Fig. 1). Regarding the relative frequency of 
normal and neoplastic epithelial cells, the lami- 
nae from cases of squamous carcinoma were 
heterogeneous, so that non-neoplastic epi- 
thelium and CIN of various degrees could be 
found in the same lamina; the epithelial sheets 
obtained from these cases of squamous car- 
cinoma did not show the lesions of wart virus 
infection. 

Those laminae obtained from exocervices 
with squamous carcinoma were classified as (a) 
normal without neoplasia, although they could 
show other types of non-neoplastic alterations, 
such as parakeratosis or dyskeratosis (Fig. 2); 
(b) CIN I, mild neoplastic alterations (Fig. 3); 
(c) CIN II, neoplastic alterations predominantly 
of the moderate type (Fig. 4); (d) CIN III, neo- 
plastic alterations predominantly of the severe 
type (Fig. 5). In the last three categories the 
epithelial sheets were classified according to the 
degree of CIN that extended over 50% of the 
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epithelium, despite the fact that the remaining 
area could correspond to normal epithelium or 
lower degrees of CIN. Exceptionally, there were 
laminae in which a large area with mild or mod- 
erate lesions coexisted with small severe lesions; 
these laminae were excluded from the quantita- 
tive analysis, so that when a lamina was charac- 
terized as given degree of CIN, the remaining 
area of such a lamina was occupied by either 
normal tissue or lower degrees of CIN. 


Langerhans’ cell density in the different classes 
of laminae 


Laminae with CIN showed a higher Langerhans’ 
cell density than laminae belonging either to 
normal exocervices or to normal sheets of the 
exocervices with carcinoma. Furthermore, a 
correlation between Langerhans' cell density 
and degree of CIN could also be established. 
with CIN III displaying the highest density. (Fig. 
6.) 

The mean density of Langerhans' cells in epi- 
thelial sheets from normal exocervices was 10-4 
(SEM 1:6) cells/mm:. In cervices with squamous 
carcinoma the Langerhans’ cell densities were in 
the various categories: Normal 13:3 (SEM 2-2 
cells/mm?; CIN I 37-1 (SEM 4-3) cells/mm?; CIN 
II 48:3 (SEM 7-2) cells/mm?; and CIN III 72-9 
(SEM 4-2) cells/mm? (Fig. 6). 

The test of multiple comparison applied to 
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Fig. 4. Epithelial sheet (CIN II) from an exocervix with 
squamous carcinoma X 285. 
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Fig. 5. CIN III in an epithelial sheet of a case with 
squamous carcinoma X 285. 


these categories confirmed that the density of 
Langerhans' cells in CIN II and CIN III was 
significantly higher than in (i) CIN I and (ii) 
normal epithelial laminae (P<0-05). Further- 
more, this test also confirmed that the Lan- 
gerhans' cell density in CIN III was significantly 
higher than in all other categories. 


Density of the various types of Langerhans’ 
cells in the different classes of laminae 


The average density of the various types of Lan- 
gerhans’ cell for each one of the classes of 
epithelial sheets is shown in Fig. 7. The highest 
density of the most branched Langerhans' cells 
was found in the laminae with CIN. To compare 
the degree of branching of Langerhans' cells in 
the different classes of laminae, only two 
degrees of Langerhans' cell branching were con- 
sidered, the least branched ones (Types 1, 2 and 
3) and the most branched ones (Types 4, 5 and 
6). 

Laminae belonging to the normal exocervices 
revealed a predominance (79%) of the least 
branched Langerhans’ cells. Similarly in the 
normal laminae of cervices with squamous car- 
cinoma the least branched Langerhans cells pre- 
dominated (63-456). In the CIN I laminae, both 
the least and the most branched Langerhans' 


cells had a similar frequency (51% and 49% 
respectively). On the other hand the most 
branched Langerhans’ cells predominated in 
CIN II and CIN III (61:196 and 58:9% 
respectively). 

The test of multiple comparison applied to the 
five classes of laminae shown in Fig. 7 confirmed 
that the density of the most branched Lan- 
gerhans' cells was significantly higher in CIN I, 
CIN II, and CIN III than in the normal epithelial 
laminae (P<0-05); and that the density of the 
most branched Langerhans’ cells was signifi- 
cantly higher in CIN II and CIN III than in CIN 
I. and in CIN III than in CIN II (P<0-05). 


Discussion 


Our findings provide new evidence with respect 
to the increase of Langerhans' cell density in 
CIN, moreover, they show, quite convincingly, 
that the magnitude of such an increase is in direct 
relation to the severity of neoplastic 
transformation. 

Allowing for the fact that different degrees of 
CIN may coexist within a restricted area of epi- 
thelium, and since the laminae were relatively 
large, laminae displaying a homogeneous neo- 











100r 
90 [- 
ee 
soL : 
" -— 
ae 70— . A. 
E à 
p 9 : f 
[7 T " 
= 5r E 2 
= 3° 
2 a4 a n 
QD -—— E 
e ee = - 
30 e ° 
20 : 38 
E F 
10 IET 
h p 
0 . oog 
NORMAL 
NORMAL CINI CIN II. CIN III 
Normal Neoplastic Exocervix 
Exocervix 


Fig. 6. Density of Langerhans’ cells in epithelial sheets 
from normal and neoplastic exocervices. Each dot 
corresponds to the Langerhans' cell density in one 
epithelial sheet. Horizontal lines show mean and the 
vertical bars + SEM values. 
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Fig. 7. Frequency of each type of Langerhans' cell in 
sheets from normal exocervices and in the neoplastic 
epithelial sheets. The dark bars represent the most 
branched types of Langerhans' cell (Types 4, 5 and 6). 


plastic change were virtually impossible to 
obtain. And since the laminae were charac- 
terized only by the predominant lesion it is likely 
that the actual increase of Langerhans' cell den- 
sity in the different types of CIN will be 
underestimated. 

Caorsi & Figueroa (1984) pointed out that the 
increase in Langerhans’ cell density in the 
squamous carcinoma of the exocervix could be 
due to a higher migration rate of Langerhans' 
cells from the bone marrow to the epithelium; to 
an intraepithelial proliferation of Langerhans' 
cells; or to a retention of Langerhans' cells in the 
neoplastic epithelium for periods longer than 
that of Langerhans' cells in a normal epithelium. 
Whatever the mechanism responsible for the 
increased density of Langerhans’ cells ın neo- 
plasia, itis tempting to speculate about the prob- 
able reasons. 

Morris et al. (19835) found fewer or damaged 
Langerhans' cells in exocervical epithelium with 
wart virus infection (WVI). Similar findings 
have been described in skin irradiated with 
X-rays (Fan et al. 1959; Potten 1978; Cole et al. 
1984; Groh et al. 1984) or with untraviolet light 
(Bergstresser et al. 1980; Aberer et al. 1981; 
Stingl et al. 1981; Iacobelli et al. 1983; Fried- 
mann et al. 1983; Nithiuthai & Allen 1984). On 
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the other hand, there is evidence which favours 
the view that WVI is somehow involved in the 
genesis of the cervical neoplasia (Ludwig et al. 
1981; Reid et al. 1982; Crum & Levine 1984). 

Furthermore, the carcinogenic effects of 
ultraviolet light and X-rays are well known (Cole 
& Nowell 1965; Albert 1976). Therefore, ıt 
seems reasonable to suggest that the damage 
and/or decrease of Langerhans' cell density 
caused by these agents could be a prerequisite 
for the development of their carcinogenic effect. 
Once the neoplastic lesion has developed, some 
kind of signal(s) from the neoplastic tissue 
could, in turn, trigger the increased frequency of 
Langerhans' cells in the neoplasia itself, through 
some of the mechanisms outlined above, namely 
migration, proliferation or longer retention. 

Another similar suggestion has been 
advanced by Toews et al. (1980). They have sug- 
gested that Langerhans’ cells ‘may play a pivotal 
role in immune surveillance against skin malig- 
nancy’ due to their capacity to capture and pres- 
ent antigens and induce a cellular immune 
response. Streilein et al. (1980) have also sug- 
gested that of the roles played by Langerhans’ 
cells could be that of converting potentially tol- 
erogenic signals into immunogenic ones, and 
that if this were the case, an epithelium devoid of 
Langerhans’ cells may be vulnerable in several 
relevant ways. 

In exocervical neoplasia not only does the 
Langerhans’ cell density increase but also the 
degree of branching. We have previously sug- 
gested that the larger number of ramifications 
and branching may be related to a higher immu- 
nological activity (Caorsi & Figueroa 1984). An 
increase in the surface area of the Langerhans’ 
cell could result in an enhanced capacity to bind 
antigens; and a greater chance to establish sur- 
face contacts with transient lymphocytes. All of 
this would make the immune response more effi- 
cient. In other words, the increased surface of 
the Langerhans’ cell could make ıt a better sen- 
tinel (Toews et al. 1980; Streilein et al. 1980). 
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A simple database system for an in-vitro fertilization 
programme using commercial software 


P. A. RISS, A. REINTHALLER 


Summary. We present a simple database system for an IVF programme 
for use on a personal computer (IBM-PC) using commercial software 
(dBase II). The system permits storage of a basic set of data and 
automatic computation of 13 statistical variables. 


One of the most promising uses of personal com- 
puters is in the field of data storage and retrieval. 
In contrast to the cost, size, and complexity of 
large mainframe computers, personal com- 
puters are particularly suited for applications in 
limited fields such as specialized outpatient 
clinics (Bingham et al. 1984; Lilford et al. 1983) 
In-vitro fertilization (IVF) programmes 
require meticulous documentation from the 
time of a patient’s acceptance into the pro- 
gramme up to the eventual birth of an infant. In 
addition, constant quality control of an IVF pro- 
gramme is essential, since its success depends on 
many different factors and declining fertilization 
or pregnancy rates have to be detected quickly in 
order to initiate the necessary improvements. 
Compared with conventional files a database 
offers the possibility of rapid retrieval of data 
and of computation of statistics. With these facts 
in mind we designed a simple database system 
for our IVF programme for use on a personal 
computer using commercial software. 


Description of the program 
Hardware and software 


We used an IBM PC with 2 disk drives and 256 K 
RAM and 1 monochrome or colour monitor, 
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and PC-DOS 2-0 operating system. The 
database system was written in dBase II version 
2-4 (Ashton Tate, Culver City, California). 
dBase II uses database files for storage of data 
according to a predetermined structure, and 
program files containing a sequence of dBase II 
commands. Program files are responsible for the 
creation of menus and the screen displays for 
input and output, and for the computation of the 
statistics. The program files take about 15 K, and 
100 records about 21 K. The program files and 
the structure of the database file for input of data 
can be adapted by any user familiar with dBase 
II. 


System design 


The system was not designed as a comprehensive 
data base for all relevant information in an IVF 
programme but rather for the storage and 
retrieval of a limited set of basic data from each 
treatment cycle. The requirements were that the 
system should be easy to use, that all relevant 
data permitting identification of particular 
patients should be easily accessible, and that 
statistics concerning the IVF programme should 
be available at any time (Johnson 1985). The 
system should not replace the traditional paper 
record. To protect confidentiality of patient data 
the database files should be on diskettes only. 

The database system is entirely menu driven 
(Byers 1982). From the main menu four dif- 
ferent options can be called: 


1. enter oocyte retrieval 
2. enter pregnancy 

3. modify record 

4. statistics 
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Table 1. Screen format for entering oocyte retrieval 





Oocyte retrieval 


Rec No: 


MA ve Me dp A kk Ai Ne aa ne Fore Se ite oe ee anh ah ne Ah AN i Ae PRE FO re Or AR Se i eS Ah P ie R AD R AA aa y sh mm dn Md hls “A dh aT Wr OA NA D MAY ae ee ae am tn katy ad oh ah Ht rn tt ad A At OO LY OO cer AR Fa we ow cre Soe car gov ah de dje dak ob th a My Ow A ew bw ne mh vw te it 
cede more oae te 4h m ce a dH i ME aR me ME AA MU UR re A HR eomm Im de m MO ont me mie AB d d le le M ABOVE MEAE Re er Ye m Hh d nn en Am TA Hn he um iy le ha gt a AA oR ror 9m s e n hee ah ub d mi ih Mb MB AM I ACORN HÁT M vh e P M b nk ide Hh ath it Rs lh eh Na nah mk ry HR m M i Yer mh Re i kd mr m a ey 


Date (YY/MM/DD): / / 
Chart-No: 
Name: 

No. of previous oocyte retrievals: 


ee ere ae er ot eA mV MB AA AA APE AF NP roar ee rp ie mie yh mie Mie ek Ade an AT AD A MA A SS or ch Fp ir i mip Ay et gh rh mia dih a kk A AL rym my en tr yg me er le a Wh Hr tH Ate ah a cr rte ly rhs mmr tm ry rf i hl AML Hk IR er A AI i mW ru tr er Ir a ye le rh aa 


Cycle stimulation (1-hMG, 2-Clom/hMG. 3-Clom, 4-FSH): 


No. of follicles on ultrasound: 


"pp""-"-C-"-"-—-"-"--"-"---—————————————————————————————— C  — A Y AA AP AA AK AR a ay a i l adah mdk ade de i id Ahd AA de MiA Mae BA OD AE D De V EE E iind Sk dr at Nh ie MY AA Am AR DO AD AN td MD Re om en hw det ce dey He Wy gh em nt Sy nts lr rte ti aD ae 


am we m am m ar me m m 0 y e e H de mh a h me Aa ah SA yh ia ai A A NANI He A A A A a E R A Ae a a a y am m ya me p mar mp ade m ee ah A Ma A kad Aie A a M ro a e e r et war ly i e he ote nfs ails th es iy nh meer ws Mir h AY H B Sr A ae FO ae FV a ae a 


Cycle day at oocyte retrieval: 
Oocyte retrieval (L-Laparoscopy, U-Ultrasound): 


Sperm density (MIO/ml): 
No. of oocytes retrieved: 


No. of embryos transferred: 


TEXT: 





Table 1 shows the screen for oocyte retrieval 
with the information that can be entered. To 
enter a pregnancy the name of the patient has to 
be given; since many patients have several treat- 
ment cycles, the program displays the days of the 
different follicular punctures. The user then has 
to select the record corresponding to the date. 
The third option is similar to the first except for 
the fact that all information stored for a particu- 
lar puncture is shown and can be edited on the 
screen, Each follicular puncture is stored as one 
record in the database file (IVF.DBF), no 
secondary files are used. 

For the statistics option the user is first 
prompted to enter the beginning and the end of 
the time period to be examined. After the neces- 
sary computations a submenu asks whether 
general statistics or pregnancy statistics are to be 
shown. A hard copy of the statistics can easily be 
obtained with the print-screen command. Tables 
2 and 3 show the screen displays of the variables 
calculated with the statistics program. 


Comment 


The first question to be asked in every database 
application. is: which information. should be 
stored? We decided it would be more reasonable 
to limit the database to a small number of perti- 


nent variables to ensure that data are complete 
and to make best use of the possibilities of a 
personal computer. Our menu driven database 
system is simple, easy to use and can easily be 
modified and adapted to particular needs. The 
on-line computation of various statistical vari- 
ables such as cleavage rate and pregnancy rate is 
a major advantage of our database system and 
permits constant quality control of the IVF 
programme. 


Note 


The minimum requirements for the database 
system are an IBM-PC or compatible with 128 K 
RAM, one disk drive, colour or monochrome 
monitor, and PC-DOS 2-0 and dBase II version 
2-4 or higher. The program supports colour. A 
complete listing of the program files IVF.PRG 
(main menu), IVFENTER.PROG (enter oocyte 
retrieval), IVFGRAV.PRG (enter pregnancy), 


IVFMODI.PRG (modify record), 
IVFSTAT.PRG (statistics menu), 


IVFSTATI.PRG (define time period to be 
examined), IVFSTAT2.PRG (general statis- 
tics), and IVFSTAT3.PRG (pregnancy statis- 
tics) is available from the authors upon request. 
The authors will copy the program files and the 
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Table 2. Screen display of general statistics (all numbers shown are fictitious) 





IVF—STATISTIC 


Le A UR NR i Re GA eects E mà Rt 


Oocyte retrievals 127 

Embryo transfers (ET) 80 96 of retr 66-66 

Pregnancies (excl biochemicals) 15 96 of ET 18-75 

Failed oocyte retrievals 7 96 of retr 5-51 

Oocytes per retrieval 3-18 Oocytes retrieved 382 
Oocytes fertilized 160 

Embryos per transfer 2-00 % Fertilized 41-88 


PRESS ANY KEY TO RETURN TO STATISTICS MENU 
WAITING 


Table 3. Screen display of pregnancy statistics (all numbers shown are ficticious) 


PREGNANCY—STATISTIC 
TIME PERIOD EXAMINED: FROM 84/01/01 TO 84/12/31 


Embryos transferred N Pregnant Pregnancy rate 

1 31 4 12:9 % 

2 28 4 14-2 96 

3 14 5 35-7 96 

23 7 2 28 5 9 

Total 80 15 18.7596 

Outcome of pregnancy N 96 of pregnancies 
Early abortion 5 33-396 
Late abortion 2 13-396 
Ectopic 1 6-696 
Birth 6 40-096 
Not specified 1 6-696 
Total 15 100-096 





PRESS ANY KEY TO RETURN TO STATISTICS MENU 
WAITING 





structure of the database file if a formatted disk Byers, R. A (1982) Everyman's Database Primer. 
is sent to them. Reston Publishing Company, Reston, Virginia. 

Johnson, A. T. (1985) User friendliness in micro- 

computer programs. Comput Programs Biomed 
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The antenatal diagnosis by ultrasonography of type III 
congenital cystic adenomatoid malformation of the 


lung. Case report 


5. F. MORCOS, M. O. LOBB 


Case report 


A 22-year-old woman had her first pregnancy 
terminated at 8 weeks gestation in 1980, she was 
booked in her second pregnancy in January 1985 
at 15 weeks gestation. 

A routine ultrasound examination at 18 weeks 
gestation by dates revealed a live fetus. The 
biparietal diameter and the femur length were 
consistent with a pregnancy of 18 weeks. The 
fetal lungs were very echogenic and enlarged, 
resulting in compression of the heart, downward 
displacement of the diaphragm, dilatation of the 
superior vena cava, and ascitis. No other abnor- 
malities were recognized (Figs 1 and 2). 

Type HI cystic adenomatoid malformation of 
the lung was suspected and confirmed by feto- 
scopy and fetal lung biopsy at King's College 
Hospital. 

The pregnancy was terminated with prosta- 
glandin. Post-mortem examination of the 251 g- 
fetus revealed a protruberant abdomen but no 
other external abnormalities. Internal dissection 
showed all organ systems except the thoracic 
contents normally developed; there was a mod- 
erate quantity of ascitic fluid but no pleural effu- 
sion. On opening the chest, the lungs were very 
large and obscured the heart (Fig. 3). 

The larynx and trachea appeared normal. 
After formalin fixation the volume of the right 
lung was 4-5 x 2-5 x 2 em and the volume of the 
left lung was 4 x 2 x 2em. On slicing there was a 
firm, dull white/grey cut surface with no visible 
cystic spaces. This appearance was uniform 
throughout the lungs. 
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Histological examination of the lungs 
revealed type III adenomatoid malformation of 
the lung as defined bv Stocker et al. (1977) (Figs 
4 and 5). 


Discussion 


Congenital cystic adenomatoid malformation of 
the lung (CCAML) is a rare form of lung disease 
which was first described by Ch'in & Tang 
(1949). There were fewer than 200 cases of 
CCAML reported in the literature up to 1984. 
CCAML has been divided into three types by 
Stocker et al. (1975); the rarest is type 3 and we 
have found reports of only seven cases (Stocker 
et al. 1977; Miller et al. 1980; Oster & Fortune 
1978; Diwan et al. 1983; Johnson er al. 1983; 
Cave & Adam 1984). 

The antenatal ultrasound finding of type I 
CCAML. has been reported by others (Garrett et 
al. 1975; Donn et al. 1981). Type HI CCAML in 
only one lung has been reported (Diwan et al. 
1983; Cave & Adam 1984). Our case is the first 
reported case where there was type III CCAML 
with bilateral total involvement of the lungs. 

The echogenic appearance and bilateral total 
involvement of the lungs with dense cystic mass 
on ultrasound examination established the diag- 
nosis which was confirmed by fetoscopy and fetal 
lung biopsy. The ultrasound examination deline- 
ated the extent of CCAML. Type I CCAML 
may give an ultrasound appearance similar to a 
diaphragmatic hernia. 

Fewer than 200 cases of cystic adenomatoid 
malformation of the lung have been reported in 
the literature. The lesion most frequently affects 
one lobe and remains unilateral with almost 
equal frequency in all lobes. Bilateral involve- 
ment has been reported only twice before (Ch'in 
& Tang 1949; Oster & Fortune 1978). 
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Fig. 1. Transverse section of fetal lungs and diagram. Note the similar ultrasound appearance between lungs and 
placenta. 
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Fig. 2. Longitudinal section of the fetus and diagram showing echogenic lung appearance and ascitis 
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Fig. 4. Characteristic histological picture of CCAML 
type III, haematoxylin and eosin x 100. 


The affected lung tissue is characterized 
microscopically by numerous cystic spaces that 
are lined by bronchiolar epithelium and gland- 
like spaces or alveolar spaces that are lined by 
simple cuboidal or columnar epithelium with 
occasional mucin production. 

The pathogenisis of CCAML remain unclear. 
The lesion has been considered to be a hamar- 
toma (Van Dijk & Wagenvoort 1973); as a focal 
type of pulmonary dysplasia (Leninger & Haight 
1973); and more recently a development anom- 
aly (Oslon & Mendelsohn 1978). 

The associated abnormalities with CCAML 
are maternal hydramnios, anasarca, pre- 
maturity, Potter’s syndrome and jejunal atresia 
(Gerald & Merenstein 1969). 

Three patterns of clinical presentation of 
CCAML have been reported. Firstly, stillbirth 
or neonatal death frequently associated with 
anasarca, prematurity and maternal poly- 
hydramnios. Secondly, acute progressive respi- 
ratory distress in the newborn, and thirdly a 
more indolent course characterized by pulmo- 
nary infection. 

[n cases where the lesion affects one lobe or 





Fig. 5. Characteristic histological picture of CCAML 
type III, haematoxylin and eosin X416. 


one lung, the patient should be transferred 
before labour to a centre with neonatal surgical 
facilities so that surgical resection in the imme- 
diate postnatal period is possible and permit sal- 
vage of an otherwise normal child. Lobectomy 
and even pneumonectomy have been reported 
to be well tolerated in the neonatal period (Man- 
son 1962; Halloran et al. 1972; Stauffer et al. 
1984). 

In cases where there is bilateral involvement 
of the lung termination of pregnancy should be 
recommended as so far the mortality rate has 
been 100%. 


Acknowledgments 


We would like to thank Mr K. H. Nicolaides and 
Mr C. H. Rodeck at King's College Hospital for 
their expertise and help; Dr D. A. S. Lawrence 
atthe Luton & Dunstable Hospital for his help in 
supplying us with the post mortem and histologi- 
cal photography; Miss B. Bloor who performed 
the first ultrasound scan and Mrs W. Mills for 
typing the manuscript. 


References 


Cave, A. B. D & Adam, A. E. (1984) Cystic ade- 
nomatoid malformation of the lung (Stocker type 
III) found on antenatal ultrasound examination. 
Br J Radiol 57, 176-178 

Ch'in, K. Y. & Tang, M. Y. (1949) Congenital ade- 
nomatoid malformation of one lobe of the lung 
with general anasarca. Arch Pathol 48, 221-229. 

Diwan, R. V , Brennan, J. N., Philipson, E H., Jain, 
S & Bellon, E. M. (1983) Ultrasonic prenatal diag- 
nosis of type III congenital cystic adenomatoid 
malformation of the lung. J Clin Ultrasound I, 
218-221. 

Donn, S. M., Martin, J. N. Jr. & White, S. J. (1981) 
Antenatal ultrasound findings in cystic ade- 
nomatoid malformation. Paediatr Radiol 10, 180- 
182. 

Garrett, W. J., Kossoff, G. & Lawrence, R. (1975) 


Erratum 
Br J Obstet Gynaecol 93, 784 


Cystic adenomatoid malformation of the lung 1005 


Gray scale echography in the diagnosis of hydrops 
due to fetal lung tumour. J Clin Ultrasound 3, 
45-50. 

Gerald, B. & Merenstein, M C. (1969) Congenital 
cystic adenomatoid malformation of the lung, 
report of a case and review of the literature Am J 
Dis Child 118, 772-776. 

Halloran, L G., Silverberg, S. G & Salizberg, A. M. 
(1972) Congenital cystic adenomatoid malforma- 
tion of the lung. Arch Surg 104, 715-719 

Johnson, J. A., Rumack, C. M., Johnson, M. L., 
Shikes, R., Apparate, K. & Rees, G. (1984) Cystic 
adenomatoid malformation: antenatal demonstra- 
tion. Am J Roentgenol 142, 483-484 

Leninger, B. J. & Haight, C. (1973) Congenital cystic 
adenomatoid malformation of the left lower lobe 
with compression of remaining lung tissue in a 
newborn. Clin Paediatr 12, 182-186. 

Manson, E. M. (1962) Pulmonary resection in infancy 
and childhood. Can Med Assoc J 87, 275. 

Madewell, J. E., Stocker, J. T. & Korsower, J. M. 
(1975) Cystic adenomatoid malformation of the 
lung. Morphologic analysis. Am J Roentgenol 124, 
436-448 

Miller, R K , Sieber, W. K. & Yunis, E. J. (1980) 
Congenital adenomatoid malformation of the 
lung. A report of 17 cases and review of the litera- 
ture. Path Annu 15, 387. 

Oslon, J L. & Mendelsohn, G. (1978) Congenital 
cystic adenomatoid malformation of the lung. Arch 
Pathol Lab Med 102, 248-251. 

Oster, A. G. & Fortune, D. W. (1978) Congenital 
cystic adenomatoid malformation of the lung Am 
J Clin Pathol 70, 595. 

Stocker, J. T., Madewell, J. E. & Drake, R. M. (1977) 
Congenital cystic adenomatoid malformation of 
the lung, classification and morphologic spectrum 
Hum Pathol 8, 155-171. 

Stauffer, U. G., Savoldelli, G. & Meith, D. (1984) 
Antenatal ultrasound diagnosis in cystic ade- 
nomatoid malformation of the lung—Case report 
J Pedtatr Surg 19, 141-142 

Van Dijk, C. & Wagenvoort, C. A. (1973) Various 
types of congenital adenomatoid malformations of 
lung J Pathol 110, 131-134. 


Received 7 October 1985 
Accepted 8 November 1985 


‘Pregnancy Care. A Manual For Practice...’ read ‘Prepregnancy Care. A Manual For 


R ps some of which may be reviewed at a later date. 
Linet fo 
Practice . se 


British Journal of Obstetrics and Gynaecology 
September 1986, Vol 93, pp 1006-1008 


The course and outcome of pregnancy associated with 


bronchiectasis. Case report 


I. THALER, M. BRONSTEIN, A. E. RUBIN 


Case report 

A 21-year-old patient, gravida 1, was admitted at 
25 weeks gestation to the high-risk obstetric unit 
because of severe respiratory insufficiency. She 
was known to suffer from bronchiectasis and was 
being followed regularly by the department of 
medicine. No adverse aetiological factor was 
found, but her brother and one uncle also suf- 
fered from bronchiectasis. Before pregnancy her 
arterial blood gases were: Po; = 71 mmHg, Pco, 
= 33 mmHg, and pH = 7-43. 

On admission, the patient appeared cachectic, 
weighing 45 kg. Physical examination revealed 
peripheral cyanosis, clubbing, tachyonoea (28 
breaths/min), tachycardia (138 beats/min) and 
blood pressure of 130/80 mmHg. Diffuse ronchi 
and rales were present over both lungs, but 
breath sounds were not diminished. The uterus 
was small, with fundal height of 20 cm. Frequent 
bouts of severe productive cough were 
observed. 

Laboratory studies revealed a haemoglobin 
concentration of 11-6 g/dl, WBC count 3300/ul 
albumin concentration 2-6 g/dl and globulin con- 
centration 4-9 g/dl. Arterial Po; was 53 mmHg 
(on room air); Pco; was 35 mmHg; pH was 7-45, 
and bicarbonate was 47 mEq/l. Pulmonary func- 
tion tests revealed a severe restrictive lung 
disease (Table 1). The electrocardiogram, apart 
from sinus tachycardia, was normal. An ultra- 
sound showed both the biparietal diameter 
(BPD) and the femur length to be about the 50th 
centile, but abdominal circumference was less 
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than the 10th centile for the relevant gestational 
age. 
During her stay in the hospital, the patient was 
given a high-calorie/protein-rich diet (70 cal/ 
kg/day). Respiratory physiotherapy, including 
terbutalne inhalations, was instituted daily. 
Oxygen was administered continually through a 
nasal catheter at a rate of 2-5 l/min. Despite 
these treatments, arterial blood oxygen tension 
remained between 50 and 70 mmHg. Arterial 
Pco, levels were moderately elevated, with met- 
abolic correction of the respiratory acidosis 
(Table 2). On several occasions, there were 
bouts of fever, which were related to local bron- 
chial infections. With each infective episode, the 
patient was given a course of amoxicillin and 
recovered rapidly. During infection, a deteriora- 
tion in blood gas values was observed (Table 2). 
The patient was not able to lie down, but had 
tosit up in bedso asto prevent a severe shortness 
of breath. Her ability to undertake even the 
mildest physical exertion was severely limited. 
The pattern of asymmetrical growth retar- 
dation with head sparing, as determined ultra- 
sonographically, persisted until labour (Table 
3). However, the growth rate of both BPD and 
femur length diminished toward the third tri- 
mester, so that by 32 weeks these measurements 
were in the 10-25th centile range (Table 3). 
Amniotic flud was within normal limits. 
Repeated fetal monitoring, using the non-stress 


Table 1. Pulmonary function test at 25 weeks gesta- 
tion, showing a severe restrictive disorder 


Predicted Measured % predicted 


FVC (1) 4-1 19 47 


FEV, (1) 3:3 1-2 36 
FEV,/FVC (%)  »75 62-8 2 
MMEFR, 

25-75% (Vs) | 3:8 0-5 14 





FVC, Forced vital capacity, FEV,, forced expiratory 
volume in 1 s, MMEFR, maximal mid-expiratory flow 
rate 
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Table 2. Arterial blood gases before, during and following pregnancy 
e E E E EE aie aaa 


Respiratory 


pH Bicarbonate BD environment 


——————————— ————————————————————————————— ÀÁÁ—————À 


Gestation 

(weeks) Po, Pco, 
Before pregnancy 71 33 
25 53 35 
28 52 39 
30 (during infection) 53 '58 
32 78 44 
33 (intrapartum) 70 37 
Postpartum 50 47 
36 h postpartum 32 42 


7:43 22 —2 Room air 
7-49 27 3 Room air 
7-44 26 2 Room air 
7-43 39 11 33% O, 
7-42 21:5 3 33% O, 
7-46 26 2°5 33% O, 
7-42 — — Room air 
— — 4 Room air 


ÁC 


BD, base deficit 


test and daily fetal movement count, was normal 
throughout gestation. 

At 33 weeks gestation, 9 weeks after admis- 
sion and while an elective ınduction was being 
contemplated, the patient went into spon- 
taneous labour. Three hours later she was 
delivered of a male baby weighing 1650 g. 
Labour and delivery were uneventful, and FHR 
monitoring was normal. One- and 5-min Apgar 
scores were 9 and 10, respectively. 

Within 12 h of delivery, the patient developed 
acute respiratory insufficiency accompanied by 
severe tachypnoea and cyanosis. Arterial Po, 
dropped to 32 mmHg (Table 2). There was no 
evidence of pneumonia on chest X-ray, and the 
differential white blood count was normal. 
Following 48 h of intensive respiratory support, 
including intermittent positive-pressure 
breathing, a moderate improvement was 
achieved. Two days later the patient was dis- 
charged, but had to continue intermittent oxy- 
gen therapy daily. 


Discussion 


A case of bronchiectasis during pregnancy in a 
young patient is described. Pulmonary function 
was impaired throughout gestation, as was 
demonstrated by a decrease in forced vital 
capacity (FVC), in forced expiratory volume 
(FEV), in maximal mid-expiratory flow rate and 
in FEV/FVC ratio. No improvement was 
obtained after salbutamol inhalation. 

The striking feature in this case was the deteri- 
oration in the patient's respiratory status, par- 
ticularly from 25 weeks onward. Hypoxaemia, 
hypercapnoea, recurrent bronchial infections, 
dyspnoea and exhaustion predominated. 

Intrauterine growth retardation of the asym- 
metrical type was evident as early as 25 weeks 
gestation. This most likely reflects maternal 
hypoxaemia. The rate of growth of both the 
head and the femur were initially normal, but at 
30 weeks started to decline, signifying the loss of 
head-sparing effect secondary to fetal 
hypoxaemia. 


Table 3. Ultrasonic measures of fetal growth at different gestational ages 





Estimated Normal FW 
Gestation BPD AC FL FW (50th centile) 
(weeks) (mm) (mm) (mm) (g) (g) 
16 32 — — — — 
23 52 — 39 — — 
25 64 19 45 733 811 
27 69 21 50 900 1074 
29-4 73 22-5 51 1094 1477 
31-4 TL 25.5 59 1438 1814 
32-4 80 27-9 60 1700 2245 


-—— ———————————— c———— ee 
BPD, Biparietal diameter; AC, abdominal circumference; FL, femur length, FW, fetal weight 
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Most reports in the literature claim a much 
better prognosis for both the mother and the 
fetus. Teirstein (1965) reported a total of 44 
pregnancies ın 21 patients with bronchiectasis. 
In only one instance could difficulty during preg- 
nancy or the postpartum period be attributed to 
this disease. Howie & Milne (1978) found httle 
change ın pulmonary function, degree of dys- 
pnoea or volume of sputum production in each 
of three pregnant women with bronchiectasis, 
and no evidence of intrauterine growth retar- 
dation was observed. "Templeton (1977) 
reported a patient with bronchiectasis and prior 
lobectomy, whose pregnancies resulted in an 
infant of low birthweight and an intrauterine 
fetal death at 38 weeks. However, the patient 
tolerated pregnancy well, and the only abnor- 
mality detected was maternal hypoxzemia. 

Our results suggest that bronchiectasis can 
have an adverse effect on both the pregnant 
woman and her fetus. Close prenatal care with 
frequent assessment of pulmonary function, 
including blood gas analysis, good respiratory 


A 

care and antibiotic treatment with the first signs 
of infection are essential. Prolonged bed rest and 
a high-calorie diet are also recommended. Regu- 
lar ultrasonographic examinations from early 
pregnancy and fetal surveillance using biophysi- 
cal tests should also be conducted. If maternal 
hypoxaemia 1s detected, particularly when signs 
of fetal growth retardation appear, we recom- 
mend early induction of labour. 
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Tuberculous peritonitis in pregnancy. Case report 


J. H. BROOKS, G. M. STIRRAT 


Case report 


A 25-year-old West Indian woman presented at 
10 weeks gestation in her fourth pregnancy in 
apparent good health. She had had three normal 
term deliveries in the previous 7 years. In view of 
a close family history of pulmonary tuberculosis 
she had been under long-term observation by 
the local chest clinic. She had received BCG 2 
years before this pregnancy and her chest X-ray 
had been normal 18 months later. During 
laparotomy, for a haemorrhagic corpus luteum, 
16 months before conception, no peritoneal 
abnormality had been found. At 33 weeks the 
patient was admitted from the antenatal clinic 
with loss of weight (5 kg in 2 weeks), lassitude, 
nausea and vomiting. 

Examination revealed an ill woman weighing 
62 kg with a swinging pyrexia (36-0°-40-2°C), a 
maternal pulse of 100/min and blood pressure of 
100/70 mmHg. The abdomen felt boggy to pal- 
pation, with a fundal height equivalent to the 
menstrual dates. Investigation showed a 
haemoglobin of 9-2 g/dl and a white cell count of 
7T-2 X 107/. A chest X-ray on admission was 
unremarkable but the abdominal view suggested 
early small bowel obstruction. 

Signs suggestive of septic shock developed 
24h after admission; maternal pulse 132/min, 
blood pressure 90/60mmHg, temperature 
35-2C. Blood cultures were taken and the 
patient was moved to the intensive care unit 
where she was started on broad spectrum anti- 
biotics and parenteral nutrition. Paracentesis, 
under ultrasound control, yielded straw 
coloured fluid with 550 WBC/ml (60% lympho- 
cytes) but with no acid-fast bacilli seen on Ziehl- 
Neelsen's stain. Bone marrow examination was 
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unhelpful. At 72 h when the rectal temperature 
had fallen to 32-4°C and episodes of marked fetal 
bradycardia had been noted on cardiotoco- 
graphy, a decision was made to deliver the 
patient by caesarean section. 

The abdomen was opened through a mid-line 
incision and a large volume of cold viscous straw 
coloured fluid was found. The omentum was 
matted to small bowel. Extensive peritoneal 
tubercles allowed a clinical diagnosis of tuber- 
culous peritonitis to be made. Access to the 
lower segment was impossible and a classical 
caesarean section was therefore performed. A 
live hypotonic male infant of 1-94 kg (50th cen- 
tile) was born with a rectal temperature of 32°C 
and poor respiratory effort. His progress was 
satisfactory after the temperature became 
normal. Prophylactic treatment with isoniazid 
and pyridoxine was started and at 37 weeks by 
dates, BCG was given. 

The mother remained in the intensive care 
unit for 3 weeks where antituberculosis treat- 


. ment (streptomycin, rifampicin and isoniazid) 


was started and parenteral nutrition continued. 
Although repeated synacthen tests were normal 
the patient required reducing quantities of 
hydrocortisone for 10 days in order to maintain 
an adequate systolic blood pressure. Following 
an initial 14 stormy days the patient made a good 
physical recovery, although for several weeks 
she exhibited bizarre behaviour patterns which 
included rejection of the baby and aggression 
toward medical staff. With the baby weighing 
3-42 kg she was discharged at 7 weeks. 

Culture of biopsies of omental and peritoneal 
tubercles proved positive for acid-fast bacilli 
whilst ascitic fluid, sputums, urines, CSF and 
bone marrow were negative. The bacilli were 
fully sensitive to isoniazid, rifampicin and 
streptomycin. 

At a 2 months’ review, the mother was well 
and bottle-feeding a thriving infant. Pelvic 
examination revealed an involuted uterus fixed 
to a non-specific mass rising out of the pelvis. A 
barrier form of contraception was advised 
although it is probable that she is now sterile. 
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Follow-up in the chest clinic over a 12-month 
period revealed no further evidence of active 
tuberculosis. 


Discussion 


Pulmonary tuberculosis complicating pregnancy 
is well-recognized (Snider 1984) but azute tuber- 
culous peritonitis in pregnancy is not recorded in 
the published literature. Most of the recently 
reported series of acute tuberculous peritonitis 
(Gilinsky et al. 1983; Vyravanathan & Jeyarajah 
1980; Lambrianides et al. 1980) include women 
of reproductive age but none was found to be 
pregnant. Several authors emphasized the 
importance of considering the diagnosis of acute 
tuberculous peritonitis in an acute abdomen 
with unusual features but the diagnosis 1s rarely 
made before laparotomy in the UK 
(Lambrianides et al. 1980). 

Tuberculous peritonitis and pelvic tuber- 
culosis are generally associated with infertility, 
but Snaith & Barns (1962) reported a 696 spon- 
taneous pregnancy rate in women following anti- 
tuberculous antibiotic therapy of proven pelvic 
tuberculosis. There was a high incidence of ecto- 
pic gestation, early pregnancy loss and intra- 
uterine death in their series 

Despite a strong family history of pulmonary 
tuberculosis, the diagnosis of tuberculous peri- 
tonitis was not made until the abdomen was 


opened and the very cold viscous ascites associ- 
ated with the widespread tubercles were demon- 
strated. Laparotomy allowed correct diagnosis 
and birth of a live infant. The response to anti- 
tuberculous therapy after delivery was excellent, 
and the patient's Addisonian-like state resolved 
spontaneously over 2 weeks. 

Laboratory confirmation of the diagnosis may 
only come weeks later, with the culture results. 
In the acutely ill patient, the diagnosis which 
may only be a clinical suspicion, must be con- 
firmed by laparotomy, with associated delivery 
of the baby and institution of the correct anti- 
tuberculous therapy. 
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Abdominal pregnancy complicated by appendicitis. 


Case report 


C. K. PARTINGTON, J. G. N. STUDLEY, N. MENZIES-GOW 


Case report 


A 24-year-old Asian woman was admitted at 11 
weeks gestation in her first pregnancy complain- 
ing of severe continuous lower abdominal pain 
for 24 h. There was no vaginal bleeding. She had 
noticed intermittent lower abdominal pain for 4 
weeks previously and had received ampicillin 
from her general practitioner for a presumed 
urinary tract infection. She had felt feverish for 
about 1 week. 

Her history included a laparotomy at the age 
of 8 years. The reason was not clear, but exten- 
sive peritoneal adhesions had been reported. A 
diagnosis of tuberculosis had been made and she 
was treated with streptomycin, p-aminosalicylic 
acid and isoniazid. 

Nine months before admission she had been 
admitted with symptoms suggestive of intestinal 
obstruction. This episode settled with con- 
servative management. 

At the present admissions she was obviously 
in pain. She was apyrexial and not clinically 
anaemic. General examination was unremarka- 
ble but abdominal examination revealed tender- 
ness suprapubically and in the right iliac fossa, 
with some rebound tenderness. No masses were 
felt. Pelvic examination confirmed generalized 
pelvic tenderness and a bulky uterus. 

The haemoglobin was 12-5 g/dl and the white 
cell count was 11-6x10?/1 (90-696 neutrophils). 
An ESR was 30 mm/h. Urea, electrolytes and 
liver function tests were all normal. An ultra- 
sound scan was reported as showing a viable 
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pregnancy, of 11 weeks gestation, lying within 
the uterus. It was also reported that there was a 
fibroid in the anterior uterine wall. 

Surgical advice was sought, but no conclusive 
diagnosis was made and the patient, whose con- 
dition was now settling, was observed. After 2 
days her temperature rose to 37-8°C but her 
general condition remained satisfactory. Her 
haemoglobin was 11-9 g/dl and her white cell 
count had risen to 19-3x10?/] (89-895 neu- 
trophils). Urinary examination failed to show 
any signs of bacterial infection. 

Suddenly, whilst resting in bed, her condition 
worsened with increased abdominal pain and 
signs of peritonitis. Laparotomy was performed 
after initial resuscitative measures, and on enter- 
ing the peritoneal cavity one litre of fresh blood 
was found. A fetus (crown-rump length of 
45 mm) was found floating freely in the pelvis. 
The placenta and sac were attached to the right 
pelvic side wall and pouch of Douglas. An 
infected appendix mass, involving the right fallo- 
pian tube and ovary loosely and overlying the 
remains ofthe pregnancy, was dissected free and 
removed. The damage to the right fallopian tube 
and ovary was such that right salpingo- 
oophorectomy was required to achieve haemo- 
stasis. After removal of the remnants of the 
pregnancy, haemostasis was found to be 
adequate. A few adhesions were found in the 
peritoneal cavity from bowel to parietal peri- 
toneum in the left flank and the left fallopian 
tube exhibited signs of past infection, being 
slightly convoluted and bound down to the pos- 
tenor aspect of the left broad ligament by flimsy 
adhesions. 

Three units of blood were transfused and she 
was given cefuroxime 750 mg 8-hourly and met- 
ronidazole 500 mg 8-hourly intravenously. Her 
postoperative recovery was uneventful and the 
patient was discharged from hospital afer 9 days. 
Histological examination confirmed acute sup- 
purative appendicitis, products of conception 
and the right fallopian tube and ovary showing 
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reactive serosal inflammation. Histology failed 
to show any trophoblastic invasion of the appen- 
dix, fallopian tube or ovary. 


Discussion 


Abdominocyesis is a comparatively rare compli- 
cation of pregnancy with a quoted rate of 1 in 
1955 (Zuspan et al. 1957) and 1 in 5000 pregnan- 
cies (King 1954). Overall a wide range of rates 
have been reported from 1 in 286 to 1 in 15 000 
(Zuspan et al. 1957). The literature, however, 1s 
well supplied with reports of abdominal preg- 
nancies. The first reported abdominal pregnancy 
was described by Abulcasis in the 10th century, 
who observed the discharge of fetal parts 
through the abdominal wall in the umbilical 
region; further umbilical fistulae discharging 
fetal parts were described in the 16th century by 
Cornax in 1545, Felix Platter 1n 1584, and Jacob 
Noierus in 1595 (King 1954). 

More recently abdominal pregnancies have 
been reported presenting as splenomegaly 
(Dasadhikary et al. 1979), associated with intes- 
tinal obstruction (Chatterjee et al. 1975), and 
with renal and genital tuberculosis wich haemo- 
lytic anaemia (Semchyshyn & Cecutti 1975). 

Appendicitis is also not a common compli- 
cation of pregnancy. In a series of 42936 
deliveries between 1945 and 1964, Brant (1967) 
reported 24 cases of proven appendicitis giving a 
rate of 1 in 1789 deliveries (0-06906). 

Abdominal pregnancies may be classified into 
primary or secondary depending on the location 
of nidation. The first reported case of primary 
abdominal pregnancy was described by Galabin 
in 1896 (Studdiford 1942; Cavanagh 1958). The 
criteria described by Studdiford (1942) to estab- 
lish a diagnosis of primary abdominal pregnancy 
require (i) both tubes and ovaries to be normal 
with no evidence of recent or remote injury, (ii) 
the absence of any evidence of uteroperitoneal 
fistula, and (iii) the presence of a pregnancy 
related exclusively to the peritoneal surface and 
early enough to eliminate the possibility of 
secondary implantation following primary nida- 
tion in the tube. Clearly, in our patient, the 
presence of infection in the region of the right 
tube and the evidence of past infection in the left 
tube do not allow the diagnosis of primary 
abdominal pregnancy. 

The diagnosis of ectopic gestation was not 
made until laparotomy, reassurance of a viable 


V) 


intrauterine pregnancy having been obtained by 
the ultrasound scan. In retrospect the reported 
anterior wall fibroid was no less than the entire 
uterus, with the pregnancy lying in the pouch of 
Douglas. The absolute diagnosis of an ectopic 
pregnancy by ultrasound scanning is an uncom- 
mon event (Robinson & de Crespigny 1983). 

In our patient the abdominal pregnancy 
underwent spontaneous disruption whilst in 
close proximity to an acutely inflammed appen- 
dix, giving rise to the acute condition after 2 days 
of observation, as a consequence of intra- 
peritoneal haemorrhage rather than rupture of 
the appendix mass, which, although containing 
quantities of pus, was found to be intact at 
laparotomy. 

A search of the literature had failed to find a 
similar case report. 
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Fulminant hepatic failure associated with aplastic 
anaemia after treatment with danazol. Case report 


T. NAKAJIMA, N. MIZUSHIMA, H. MATSUDA, M. MATSUMOTO, K. 
TAMAKOSHI, H. ISHII, S. MORIOKA, Y. IKEDA, T. TERAO, K. KANAI 


Case report 


A 29-year-old woman was admitted to 
Hamamatsu University Hospital on 21 Septem- 
ber 1983, because of jaundice and a skin erup- 
tion. She had no history of liver disease. She had 
been suffering from dysmenorrhoea due to 
endometniosis for several years and had received 
hormone therapy including androgens and pro- 
gestogens. Baldy-Webster’s operation was per- 
formed in 1982. Dysmenorrhoea recurred in 
1983 and treatment with danazol (Sterling- 
Winthrop Research Institute, New York), 400 
mg/day, was started on 8 September 1983. On 17 
September she began to complain of fatigue, 
anorexia and nausea and she had a skin rash on 
her trunk and extremities. On 19 September she 
visited a local doctor because of the rash and 
jaundice. Investigation revealed hepatic dys- 
function with total bilirubin 6-4 mg/dl (109 umol/ 
1), glutamate-oxaloacetate transaminase (GOT) 
2118 units (normal values <30), glutamate- 
pyruvate transaminase (GPT) 2094 units 
(normal «20). Danazol was stopped and she was 
referred to Hamamatsu University Hospital on 
21 September. On admission, she was a well- 
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nourished and well-orientated woman. There 
was marked jaundice and generalized erythema 
which was strongly suggestive of toxic der- 
matitis. The liver was soft, tender and was palpa- 
ble2 cm below the costal margin. The spleen was 
not palpable. There was no ascites and no neuro- 
logical abnormality. 

Laboratory investigations showed the follow- 
ing values: red blood cell count, 5.76x10$/ul, 
white blood cell count, 6900/ul, platelet count 
26-5x10*/ul, GOT 1510 units, GPT 1572 units, 
lactate dehydrogenase 1026 units (normal 
<350), total bilirubin 28-0 mg/dl (48 umol/l), 
conjugated bilirubin 19-0 mg/dl, albumin 3-6 
g/dl, y-globulin 0-8 g/dl, «-fetoprotein 29 ng/ml 
(normal <20), prothrombin time 25%. Hepati- 


‘tis B surface antigen, hepatitis B surface anti- 


body, hepatitis B core antibody and hepatitis A 
antibody (IgM) were not detected 

Deterioration of liver function tests continued 
after admission (Fig. 1). Total bilirubin level 
rose to 32-6 mg/dl (56 umol/l), and prothrombin 
time fell to 8% on 29 September. On 30 Septem- 
ber, she became delirious and disonentated and 
an electroencephalogram showed slow waves 
and triphasic waves. Fulminant hepatic failure 
was diagnosed and daily plasma exchange, using 
3 litre of fresh plasma, was initiated. Con- 
sciousness as well as hepatic function improved 
remarkably after five consecutive plasma 
exchanges and she had completely recovered 
from hepatic coma by 7 October. 

However, her serum bilirubin and trans- 
aminases began to increase again after the 
plasma exchange and hepatic coma of grade III 
had returned by the end of/October. Plasma 
exchange was resumed, this time in combination 
with prednisolone (60 mg/day), and the hepatic 
coma disappeared and the liver function tests 
also improved. She was considered to have 
recovered from fulminant hepatic failure by 26 
January 1984 when laparoscopy and liver biopsy 
was performed. The liver was soft and slightly 
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Fig. 1. Clinical course of the patient. 


enlarged and histological examinaticn showed 
regeneration of hepatocytes with marginal 
mononuclear cell infiltration in the portal area 
compatible with the stage of recovery from acute 
hepatitis. 

A decrease in platelet count became evident 
at the beginning of November 1983. At that time 
anti-platelet antibody was not detected and the 
bone marrow was normal. It was assumed that 
the thrombocytopenia was due to the marked 
splenomegaly associated with the fulminant hep- 
atitis. Thrombocytopenia, leukopenia and then 
pancytopenia returned in February 1984. Bone 
marrow obtained by sternal puncture on 28 
March was fatty and extremely hypoplastic and 
aplastic anaemia was diagnosed, she did not 
respond to treatment and died on 22 October 
1984 because of bleeding and pneumonia. 
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Discussion 


This is the first report of a patient with fulminant 
hepatic failure related to danazol treatment. 
Danazol, 2,3,isoxazol derivative of 17«-ethinyle 
testosterone, 1s a synthetic steroid with anti- 
gonadotrophin activity and is commonly used in 
the treatment of endometriosis (Rannevik 
1979), benign breast disease (Dmowski 1979) 
and idiopathic angioneurotic oedema (Hosea et 
al. 1980). Recently, the effect of this drug on 
idiopathic thrombocytopenic purpura has also 
been mentioned (Ahn et al. 1983). 

Among the side-effects of danazol, acne, 
weight gain and hirsutism are ascribed to the 
androgenic nature of this drug (Dmowski 1979; 
Rannevik 1979). With its structure of 17a-alkyl- 
ated anabolic steroid, danazol might induce 


hepatic dysfunction (Adlercreutz & Tenhunen 
1970; Pearson & Zimmerman 1980). Recently, 
there have been reports of increased levels of 
transaminases after danazol therapy but the 
reported hepatic dysfunction associated with 
danazol was always mild (Pearson & Zimmer- 
man 1980; Vincens et al. 1984) and serious hepa- 
totoxicity has not been described previously. 

In our patient, there are several reasons for 
believe that danazol was responsible for the 
hepatic failure. (i) Toxic dermatitis appeared at 
the same time as the hepatic dysfunction. (ii) 
Danazol was the only drug employed. (iii) Fatal 
hepatic injuries due to 17a-alkylated anabolic 
steroids have been described previously 
(Goldon et al. 1960; Wilder 1962). (iv) The 
patient’s lymphocytes incubated with danazol 
showed increased incorporation of ?H-.thy- 
midine into DNA (data not shown) which would 
indicate the sensitization of lymphocytes against 
danazol (Holland & Mauer 1964). (v) Serologi- 
cal markers of hepatitis A and hepatitis B viruses 
were not detected. These findings strongly sug- 
gest that danazol was the aetiologic agent in both 
toxic dermatitis and liver damage in this patient, 
although we cannot completely exclude the 
possibility of acute non-A, non-B hepatitis. 

Severe aplastic anaemia was associated with 
acute hepatic failure in our patient. It seems 
unlikely that danazol was directly responsible 
for the bone marrow suppression, since anabolic 
steroids have been widely used in the treatment 
of aplastic anaemia, and there have been no 
reports of aplastic anaemia associated with ana- 
bolic steroid therapy including danazol. Our 
patient appears to be an example of ‘hepatitis- 
aplastic anaemia syndrome’ (Hagler et al. 1975; 
Watananukul et al. 1977), in which aplastic ana- 
emia occurs after recovery from hepatitis. More 
than 200 patients with this syndrome have been 
reported (Zeldis et al. 1983). 

We conclude that fulminant hepatic failure in 
this patient was an unusual effect of danazol and 
aplastic anaemia was a consequence of hepatic 


injury. 
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CORRESPONDENCE 


An audit of the detection and management of 
small-for-gestational age babies 


Dear Sir, 

Hepburn & Rosenberg [Br J Obstet Gynaecol 
(1986) 93, 212-216] are mistaken when they say 
that antenatal detection of intrauterine growth 
retardation made little difference to the out- 
come for the baby. In their group of 95 
unsuspected cases of growth retardation, 17 
(18%) of the infants were classified as ‘ill’—that 
IS, stillborn, or admitted to the special care baby 
unit for more than 48 h. In order to test the 
hypothesis 1n a randomized trial that antenatal 
detection of growth retardation would halve the 
proportion of ill babies from 1896 to 996, one 
would require 300 patients in each arm («œ = 
0-05; B — 0-10) (Pocock 1983). It is therefore 
unlikely that a retrospective survey of 129 cases 
of growth retardation will show a significant 
difference in the number of ill babies, and the 
possibility remains that successful detection of 
growth retardation antenatally will reduce the 
number of ill babies. 

Another criticism of this article is the use of 
the 10th centile 1n the diagnosis of growth retar- 
dation. Obstetricians realize that many infants 
with severe growth retardation due to utero- 
placental insufficiency have birthweights above 
the 10th centile, while some infants whose birth- 
weights are below the 10th centile are small for 
genetic reasons and not because of utero- 
placental insufficiency. The 10th centile is con- 
venient for epidemiologists when describing 
populations of small babies, but ıt 1s cf little use 
to obstetricians, who are more concerned with 
poor fetal growth as a manifestation of utero- 
placental insufficiency, with its risk of stillbirth 
and intrapartum fetal hypoxia. The findings of 
this article would have been of much more value 
if other measurements of fetal growth had been 
made in the newborn, such as ponderal index 
(Miller & Hassanein 1971) and skin fold thick- 
ness (Oakley et al. 1977) in the assessment of 
whether growth retardation (that is utero- 
placental insufficiency) were present or not. The 
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accuracy of diagnosing utero-placental insuffi- 
ciency is of much more interest to obstetricians. 

The authors are also wrong when they state 
that the management of this condition was 
unsatisfactorv. It 1s encouraging that the most 
severe cases of growth retardation were diag- 
nosed antenatally and delivered electively, and 
that of the 51 cases wrongly suspected of growth 
retardation, only one had an elective caesarean 
section. Hepburn and Rosenberg have not pro- 
duced evidence of ‘unsatisfactory management’ 
of growth retardation in this study: on the con- 
trary I think the hospital under review managed 
its cases well. 

This study illustrates many of the dis- 
advantages of small retrospective surveys. While 
such an audit is of interest to the hospital from 
which the information is derived, and would be 
suitable for a lunch-time perinatal meeting, it 
only adds confusion to an already difficult sub- 
ject. It may even be harmful, for ıt seems to 
imply that there is little point in obstetricians 
even trying to detect intrauterine growth retar- 
dation antenatally 

John M. Grant 
Bellshill Maternity Hospital 
North Road, Bellshill ML4 3JN 
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Author's reply 


Dear Sir, 

We agree with Dr Grant on the preferability of 
randomized trials over retrospective reviews and 
did so in the concluding statement of our 
paper— the priority would appear to be to con- 


centrate on tests of fetal well-being rather than 
fetal size and to evaluate their effectiveness in 
controlled trials’. It isindeed possible that a trial 
such as he suggests to test the effect of antenatal 
detection of growth retardation might show 
some effect on morbidity and mortality. The 
practical difficulties of carrying out such a trial, 
however, are immense. Dr Grant has made 
several rather arbitrary choices for his calcula- 
tion of sample sizes. Using the observed propor- 
tions of ill babies 1n the two groups (2496 and 
18%) and a more conservative Type II error (B = 
0-05), the required number of patients in each 
arm would be 1200. In order to recruit 1200 
babies in the suspected group, given the pick-up 
rate of 26% of babies less than the 10th centile, it 
would be necessary to screen more than 46 000 
women. Because of the impossibility of con- 
ducting such a trial one should not be so dismis- 
sive of the retrospective information which is 
available; the finding in our small sample that 
morbidity was similar in the suspected and 
unsuspected group is therefore still a worthwhile 
observation. 

We also entirely agree that there is poor cor- 
relation between birthweight centile and fetal 
well-being and, indeed, this was the main con- 
clusion of our paper. We pointed out that small 
size for gestational age has a heterogeneous 
aetiology and the majority of such babies are 
healthy. Since birthweight centile is, however, 
the criterion commonly used in obstetric prac- 
tice, we made use of our data to demonstrate its 
inadequacy in identifying babies at risk and con- 
cluded, again as quoted above, m instead of 
concentrating on fetal weight for gestation there 
is a need to develop tests of well-being. 

Dr Grant was incorrect when he stated that 
the most severe cases of growth retardation were 
suspected antenatally (rather inconsistently he 
defines growth retardation at this point accord- 
ing to birthweight centile). While the two babies 
electively delivered were the smallest for gesta- 
tional age in the suspected group, there were 
equally small-for-gestational age babies in the 
unsuspected group. Indeed, Fig. 2 illustrates 
that there were 63 babies less than the fifth cen- 
tile; of these only 19 (3096) were suspected. 

Dr Grant underestimates the importance of 
intervention in the false positive group by con- 
centrating on the single elective delivery at 35 
weeks. There were, in addition, numerous 
investigations in 39 of the 51 women and seven 
admissions lasting from 1 to 6 weeks; the cost in 
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terms of unnecessary anxiety and domestic dis- 
ruption must be considered in addition to the 
financial costs at a time of economic stringency. 

Dr Grant has clearly misunderstood our paper 
in his inference that obstetricians should stop 
attempting the antenatal diagnosis of growth 
retardation. Our point was that estimating fetal 
size for gestation is an inappropriate way of 
doing this. Finally, he states that these results are 
of limited local value; their agreement, how- 
ever, with results from two other specialist hos- 
pitals (including his own) suggests a more 
widespread relevance (Hall et al. 1980; Rosen- 
berg et al. 1982). 

Our aim in presenting these aggregate data 
was not to pass judgement on clinical manage- 
ment by individual clinicians but to provide an 
overview of the efficacy, in practice, of current 
diagnostic procedures and to indicate where the 
problems lie. 

Mary Hepburn 

Senior Registrar 

Division of Obstetrics and Gynaecology 
Stobhill General Hospital 

Glasgow G21 3UW 

Kathryn Rosenberg 

Epidemiologist 

Greater Glasgow Health Board 
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Uterine activity in the second stage of labour 
and the effect of epidural analgesia 


Dear Sir, 

Bates et al. [Br J Obstet Gynaecol (1985) 92, 
1246-1250] have demonstrated objectively what 
many have believed for some time; that epidural 
analgesia reduces the uterine expulsive forces in 
the second stage of labour. Understanding and 
acceptance of this simple fact should help to 
reduce the increase in instrumental deliveries 
associated with epidural analgesia which has 
been reported by many authors. We believe that 
ignorance of the ideal management of epidural 
analgesia combined with slavish adherence to 
arbitrary time limits has been much more 
responsible for the increased instrumental 
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Keep epidural fully topped-up 





Time (h) Effective epidural no urge to push : head engaged 
0 Full dilatation 
1 Re-examine 
p udi i ee 
Progress No progress 
Commences or increase oxytocin 
2 Re-examine Re-examine 
Progress No progress + Progress 
| 
Commence pushing Commence or increase Pushing 





3 SVD or instrumental 


oxytocin 


Re-examine 


SVD or instrumental 


+ Progress 





Commence pushing 


SVD or instrumental 


Fig. 1. Guide lines for management cf the second stage under epidural analgesia. SVD, Spontaneous 


vaginal delivery. 


deliveries than any reduction in uterine expul- 
sive powers. Following an increase in our 
forceps delivery rate in those patients with epi- 
dural analgesia and singleton pregnancy (our 
overall forceps rate being 7:596) in 1985 we have 
introduced the following guidelines for the 
management of the second stage under epidural 
analgesia (Fig. 1). We are confident that with 
experience comparable forceps rates with and 
without epidural analgesia can be achieved. 

The paper by Bates et al. (1985) should pro- 
vide a stimulus to all who manage labour under 
epidural analgesia to question the validity of 
their management protocols. 


L. J. Page 

Registrar 

K. R. Young 

Consultant 

Louise Margaret Maternity Wing 
Cambridge Military Hospital 
Aldershot, Hants GULI 2AN 
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BOOK REVIEWS 





Gynaecologic Oncology edited by Robert C. 
Knapp & Ross C. Berkowitz. Macmillan Pub- 
lishing Company, New York, 1986, 658 pages 
with figures and tables, $65.00 


At a time when sub-specialization is rapidly 
developing throughout the World, gynaecologi- 
cal oncology, probably the easiest defined of all 
sub specialties is seeing a rapid proliferation of 
new text books. One of the latest offerings by 
Robert Knapp and Ross Berkowitz is an attempt 
to bring together an overview of basic sciences 
related to this multidisciplinary subject, 
together with clinical management and the com- 
plexity of complications and related disorders 
which may follow treatment. 

The book is expensively produced on excel- 
lent quality paper but surprisingly has extremely 
bad photomicrographs of poor quality and min- 
ute size. Many of the drawings have been taken 
from other publications, therefore there is a loss 
of uniformity throughout the text. Other illus- 
trations particular of clinical material and sur- 
prisingly photographs of histological material 
are unwarrantably poor. 

In the areas of clinical management the chap- 
ter on carcinoma of the vulva tends to be rather 
old-fashioned with many older references and in 
particular has some very tiny photographs of 
poor quality. A similar comment can be made 
about the chapters on carcinoma of the vagina 
and the fallopian tube. 

It is also unfortunate that for a text which 
should be looking for a worldwide market that 
the vast majority of references are American 
with very rare reference to authors from 
elsewhere. 

The presentation makes reading easy and the 
chapters by the two editors are of very high 
quality. Unfortunately one’s overall impression 
of the text is that it has probably been a long time 
in the making and there are a significant number 
of areas which already need revision. The chap- 
ter on the management of cervical malignancies 
is probably the best in the whole text. It 
exhaustively covers the diagnosis and manage- 
ment, including all the problems of determining 
the most appropriate treatment, and then finally 


completes the picture by dealing with rare 
tumours of the cervix and the management of 
pregnancy problems. This chapter is extremely 
well referenced and can be used as an important 
information source. 

Overall this is a good book which attempts to 
cover in its four units the basic science aspect of 
cancer, the sites affected, problems of compli- 
cations and the supportive care of the cancer 
patient. The concept is excellent but is seriously 
hampered by old references and amazingly poor 
illustrations. 


J. M. Monaghan 


The Management of Labour edited by John 
Studd. Blackwell Scientific Publications, 
Oxford, 1985, 380 pages with figures and tables, 
£27.50 


John Studd has once again displayed his talent 
for identifying an area in need of his editorial 
abilities and has met it by selecting expert con- 
tributors who write well. The result is a splendid 
volume which is destined to become a standard 
reference for anyone interested in intrapartum 
care. Friedman’s classic monograph ‘Labour: 
Clinical Evaluation and Management’ has filled 
this role for the past two decades but at last we 
have a major volume on labour published on this 
side of the Atlantic which is free of the problems 
imposed by the need to distil the real message 
from the mists of North American language and 
clinical practice. The book is fairly comprehen- 
sive; it deals fully with the physiology and clini- 
cal control of the uterus, fetus and neonate and 
there are sensitive sections addressing the wider 
emotional needs and comfort of the mother. 
One neglected area may be the management 
of mothers with major clinical problems in 
labour, such as severe hypertension, diabetes, 
cardiac disease and anaemia. That apart, it is an 
excellent addition to the shelves. Inevitably, it 
reflects some of the prejudices and obsessions of 
the editor but one could never accuse Studd of 
being dull, least of all in his preface, which sets 
the mood for what is to follow. ‘It 1s all to com- 
mon for self-appointed experts to emerge years 
after they have retired from frontline 
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obstetrics . . . to appear in a witness box creating 
future policies by a legal judgment that will be 
more persuasive and more durable than the 
finest clinical research’. These first words of the 
preface demonstrate the editor’s abil:ty to score 
a direct hit and this accuracy and relevance is 
maintained for most of the 350 or so pages of this 
excellent addition to the literature on intrapar- 
tum care. 

A. A. Calder 


Risks of Labour (Perinatal Practice Volume 2) 
Edited by J. W. Crawford. John Wiley & Sons, 
Chichester, 1985, 214 pages with figures and 
tables, £29.50 


This book is the second in a series entitled ‘Peri- 
natal Practice’ organized by Geoffrey Cham- 
berlain and Forrester Cockburn anc in it Jack 
Crawford has got together a group of authors 
with a wealth of expertise and experience. The 
contributors come both from the obstetric and 
paediatric sides of perinatology and the sum 
total is acomprehensive source of valuable infor- 
mation concerning the causes and effects of 
intrapartum morbidity. The results is a highly 
informative source of information which pro- 
vides the paediatrician with an insight into some 
of the obstetrician’s difficulties and dilemmas 
and gives the obstetrician an insight into the 
problems of the damaged neonate and those 
who are called on to care for him. Of particular 
value among the latter are. the four chapters 
which deal with various aspects cf cerebral 
damage and dysfunction. The editor, as well as 
contributing a thoughtful and sensitive chapter 
on maternal trauma, has producted a very 
worthwhile volume which would be an asset to 
the library of any maternity hospital. 

A. A. Calder 


Clinical Gynaecological Oncology edited by John 
H. Shepherd & John M. Monaghan. Blackwell 
Scientific Publications, Oxford, 1985. 422 pages 
with figures and tables, £32.50 


The evolution of sub-specialization within 
obstetrics and gynaecology has quite naturally 
provided the stimulus and created the need for 
texts such as this not only to provide baseline 
data for those wishing to embark on a sub- 
specialized career but also to keep all in the 
specialty informed and aware of developments.. 

This book, edited by two internationally 


acknowledged and respected gynaecological 
oncologists, presents contributions from a wide 
range of oncological experts who have 
attempted to crystallize and clarify the essence 
of current knowledge in their own fields. 

The format is initially traditional beginning 
with epidemiology, continuing with chapters on 
pre-invasive disease of the lower genital tract 
and then dealing with invasive cancers with indi- 
vidual chapters by tumour site. In this early part 
of the book the emphasis is heavily biased 
toward surgical oncology with both editors mak- 
ing a major contribution in this area. There are 
two specialized pathology sections one dealing 
comprehensively with intra-epithelial neoplasia 
and the other with epithelial ovarian malig- 
nancy. The latter half of the text is more orien- 
tated toward specific areas of management 
including chemotherapy and radiotherapy. A 
useful inclusion is that of chapters concerned 
with supportive therapy (nutrition, intensive 
care and septic shock) and terminal care, the 
latter a welcome and important inclusion. Ges- 
tational trophoblastic disease, cancer complicat- 
ing pregnancy and malignant gynaecological 
disease in childhood are also covered. 

The standard and clarity of presentation is, on 
the whole, excellent with efficient use of under- 
standable tables and clear figures. Most authors 
concisely covered their chosen subjects and 
areas of uncertainty and controversy were high- 
lighted by abundant reference material. Most of 
the contributors avoided too much self-opin- 
ionation, presenting and summarizing but allow- 
ing the reader to assess currently available data. 
There were exceptions however. On the treat- 
ment of carcinoma of the endometrium, frac- 
tional curettage and hysteroscopy are advocated 
as investigative techniques, and adjuvant 
chemotherapy whole pelvic irradiation is sug- 
gested for patients with positive peritoneal cytol- 
ogy; neither would represent the consensus in 
the UK. The section on trophoblastic disease, 
while clear concise and practically very useful 
concentrates on the Charing Cross experience, it 
could only be enhanced by the inclusion of and 
comparison with data from other centres. 

Some of the chapters dealing with rarer 
tumours (Fallopian tube) or rare situations 
(Cancer in pregnancy) are understandably 
descriptive and based on collective anecdote. 

The section on radiotherapy in gynaecological 
oncology over-emphasizes the technical aspects 
of treatment. It is a difficult task to cover all 


aspects of management in a single chapter and 
perhaps the large amount of.data presented 
might have been more clearly summarized, the 
non-radiotherapist might be somewhat confused 
by this section. 

Although the book has covered most aspects 
of gynaecological malignancy, some reference to 
the design, conduct and analysis of clinical trials 
would have been useful. Likewise the role of 
reconstructive surgery would have been a wel- 
come addition. 

Gynaecological oncology is a rapidly maturing 
and changing sub-speciality and any textbook 
automatically suffers from ‘premature ageing’, 
no doubt, the necessity for further editions has 
already been considered by the editors. On their 
first edition they are to be congratulated. I 
believe that many specialized and non-special- 
ized gynaecologists and colleagues in related 
disciplines will find much of value in this book. 

David Luesley 


Antenatal Care Assessed (A Case Study of an 
Innovation in Aberdeen) by Marion Hall, Sally 
Macintyre & Maureen Porter. The Aberdeen 
University Press Ltd., Aberdeen, 1985, 144 
pages with figures and tables, £12.50 


Screening large populations offers the possibility 
Or preventing certain adverse events but it is 
important to recognize that screening itself may 
actually cause harm. Nowhere are the problems 
of assessment of benefits and hazards more 
obvious than in the field of antenatal care—and 
yet no complete systematic evaluation has yet 
taken place. Aberdeen is in the forefront in 
questionning the efficiency and timing of the 
components of antenatal care, and this book 
reports the results of a study which attempted to 
introduce a new rationalized scheme of care to 
the city 

Readers will recall the publications of Chng, 
Hall and MacGillivray some 5 years ago, analy- 
sing the results of a detailed case note study of 
Aberdeen primiparae and showing firstly how 
few risk factors were taken into account by 
obstetricians and secondly how few abnor- 
malities were identified at any one antenatal 
visit. This resulted in Marion Hall suggesting 
that there should be fewer antenatal visits and 
that it would be more appropriate for general 
practitioners to undertake more of the care 

This study therefore reports the attempts to 
change the policy and habits of all those involved 
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in obstetric care and monitor the results in terms 
not only of obstetric outcome but also in terms of 
the acceptability to obstetricians, general practi- 
tioners, midwives and mothers themselves. 

The results make fascinating reading, and 
show the enormous difficulty in obtaining 
co-operation for change. Interestingly the mid- 
wives had attended meetings to discuss the vari- 
ous changes and co-operated fully, many 
obstetricians lacked the interest to attend meet- 
ings but complained at the decisions that had 
been made, and only 19% of general practi- 
tioners fully augmented the design. It was there- 
fore impossible to assess the whole scheme but 
was possible to compare mothers for whom the 
design had been implemented with those whose 
care followed the previous and more traditional 
pattern. Interestingly, the mothers with the new 
form of care actually disliked the relatively long 
intervals between visits. The reasons given were 
the need for more frequent reassurance and 
advice on symptoms or problems. Mothers 
seemed happier with their visits to general prac- 
titioners’ surgeries than to hospitals. Con- 
versely, however, a case note study showed that 
diagnoses such as breech presentation or small- 
for-dates were made much more accurately in 
the hospital, especially if the examining clinician 
was of registrar or senior registrar status. 

The authors have performed a valuable ser- 
vice in showing in detail the complexity of assess- 
ing the medical value of antenatal examinations 
combined with medical value of antenatal exam- 
inations combined with the social and psycho- 
logical components. This book should be read by 
all involved in antenatal care. An added bonus 
for those purchasing it is a delightful Lowry pic- 
ture on the dust jacket. 

Jean Golding 


Gynaecologic Cancer. A  Clinicopathologic 
Approach edited by D. Cavanagh, E.H. 
Ruffolo & D. E. Marsden. Appleton-Century- 
Crofts, Norwalk, Connecticut, 1985, 359 pages 
with figures and tables, £56.95 


The aim of the authors is to ‘fulfil the need for a 
short text book which emphasizes the impor- 
tance of clinicopathologic correlation in the area 
of gynecologic oncology'. By and large they have 
succeeded. The photomicrographs (black and 
white) are of excellent quality. The photographs 
of gross specimens are fewer in number and not 
so good. The quality of the chapters varies also. 
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In particular, those on cancer of the cervix, 
cancer of the endometrium and gestational 
trophoblastic neoplasia are exhaustive in pres- 
enting the state of the art. The chapter on 
primary non-epithelial ovarian cancer suffers 
from the stated aim of the authors in keeping the 
book 'short'. This chapter especially is rather 
fragmented and in places almost anecdotal. This 
is counteracted by the inclusion of a very exten- 
sive and up to date list of references. 

The quality of the paper and the photomicro- 
graphs presumably account for the somewhat 
elevated price of this book. Nevertheless, it will 
act as a useful guide providing the pathologist 
with current thoughts in clinical practice and the 
clinician with histopathological details which 
may influence that practice and both with a 
modern bibliography. 

Ian D. Duncan 


Chemically Induced Birth Defects (Drugs and 
Chemical Toxicology Series Volume 2) by James 
L. Schardein. Marcel Dekker Inc, New York, 
1985, 879 pages with figures and tables, $125.00 
(US and Canada), $150.00 (all other countries) 


Each book on this subject that I encounter 1s 
longer and heavier than the one before. This 
book is no exception: not only is it 879 pages 
long, the type is minute throughout. For those 
who like reading the small print, this book is for 
you. It is incredibly thoroughly researched: 
some chapters containing 600 or more reference, 
up to the year 1983. That one man has managed 
to distil so much information, is surely a remark- 
able achievement. It is more specialized than 
some of its predecessors, being primarily con- 
cerned with organogenesis, though behavioural 
teratology gets mention. 

The introduction covers the principles of 
teratogenesis then 19 chapters deal with dif- 
ferent classes of drugs and the remaining 12 with 
chemicals (pesticides, metals, solvents, dyes, 
food additives, pollutants, cosmetics, alcohol, 
tobacco etc). Each chapter has an orderly format 
which is easy to follow, with an introduction, an 
account of animal studies followed by human 
studies, for each sub-class of compounds (for 
example: narcotics, anti-gout and anti-inflam- 
matory agents in the analgesic chapter). Much of 
the copious information has been sensibly tabu- 
lated, while the accounts of human and some 
animal work are somewhat gruesomely illus- 
trated by photographs. 


I have a few minor criticisms (just to show I 
read some of the text!). There is a slight tend- 
ency to cite, as if it were valid evidence, the odd 
isolated case report of a deformed fetus whose 
mother took a particular drug in early preg- 
nancy. She may also have smoked, eaten curry 
and been given the evil eye by a witch. Who can 
say which factor was causative? The history of 
litigatious dc-it-yourself teratology in America 
is littered with fallacious arguments (though of 
course Mr Schardein himself does not fall into 
these traps). There is a simple word game, allied 
to the board game called Mastermind, in which 
one player writes down a five-letter word in 
secret, and the second player has to divine it by 
suggesting successive words and being told how 
many letters they have in common with the origi- 
nal word. If told that 'style' has two letters cor- 
rect and 'clean' also has two the illogician may 
look for features in common and so believe the 
correct letters to be 1 and e, whereas 'stack', in 
which neither is present, could also be the cor- 
rect answer. So we may seek in vain for common 
causative factors, whereas many and various 
causes may combine in different pregnancies to 
provoke a single multifactorial birth defect. 

Some preambles contain slightly banal phar- 
macology: 'Antihypertensives have as their 
primary function the lowering of systemic 
arteria] (blood) pressure', and dopamine is 
classed as an antihypertensive. But these are 
minor quibbles. The whole is a remarkable 
work, which will probably prove the most com- 
plete readily available reference book for some 
years to come. 


Felicity Reynolds 


Clinics in Obstetrics and Gynaecology Vol 12 No. 
3. Reproductive Endocrinology edited by 
Howard Jacobs. W. B. Saunders, Co., London, 
1985, 531—751 pages with figures and tables, 
£15.75 


Insofar as this issue of the popular series 'Clinics 
in Obstetrics and Gynaecology' has a central 
theme, it is the polycystic ovary syndrome. It is 
not encouraging that the editor misspells 
Leventhal in :he foreward. Polycystic ovary syn- 
drome is only a thread binding together some 
chapters. The rest ranges widely from male 
hypogonadism to nutrition and reproduction. 
The audience is therefore difficult to 1dentify. It 
is likely to appeal to gynaecological endocrinolo- 
gists with a main concern in infertility and has 


little interest for the traineé' or established 
general gynaecologist. 3J 

The book is largely a production of the col- 
leagues of Professor Howard Jacobs at the 
Middlesex Hospital and St Mary's Hospital. 
Nine out of the 18 authors of the 9 chapters hail 
from there. This gave the editor, Howard Jac- 
Obs, the advantage of close contact with his 
authors but restricted the list of contributors 
somewhat. À further criticism must be levelled, 
not at the editor and contributors, but at the 
publishers. They have presumably insisted on 
the house style of citing references by author and 
year and not by superscript numbers. It is diffi- 
cult enough to read an original article which cites 
a moderate number of authors by name in the 
text: it becomes intolerable when you have to 
parse sentences in order to disentangle the 
meaning from the endless series of names. There 
are 148 references, many of which occur more 
than once, in 19 pages of text on hirsutism by 
David Morris. There cannot be more than a 
handful of people in the world who would appre- 
ciate or need that much and it makes it very 
difficult for the rest of use to read with any 
pleasure. 

Two chapters in particular do justice to the 
polycystic ovary theme. Franks and his col- 
leagues in their chapter on ovulatory disorders in 
women with polycystic ovary syndrome have 
written a useful up-to-date vade-mecum for 
clinicians who have to deal with this common 
disorder. Tan and Jacobs write a persuasive 
account of the use of ultrasound examination of 
the ovary in the diagnosis of amenorrhoea and 
give an authoritative guide to the use of pulsatile 
luteinizing hormone releasing hormone in clini- 
cal practice. 

Arnold Klopper 


Perinatal Medicine. Proceedings of the IX Euro- 
pean Congress of Perinatal Medicine held in 
Dublin, September 1984 edited by J. Clinch & T. 
Matthews. MTP Press Ltd, Lancaster, Boston, 
1985, 354 pages with figures and tables, £45.00 


Books which are produced as records of the 
proceedings of international congresses often 
achieve little more than allowing the contribu- 
tors an opportunity to publish their work with 
less effort and less peer review than 1s generally 
required. This volume which represents the pro- 
ceedings of the IXth European Congress of Peri- 
natal Medicine held in Dublin in September 
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1984 is different. Although it runs to a total of 55 
chapters, to which can be added the pronounce- 
ments of the chairmen of the congress sessions, 
the book does achieve considerable success in 
covering many of the important aspects of 
modern perinatal medicine. Inevitably the 
quality of the contributions varies considerably 
but the editors are to be congratulated on a good 
finished product. While some of the contri- 
butions are rather on the short side, there is a 
nice mix of those based on the very best scientific 
data and those which might charitably be 
described as perinatal poetry so that there 1s 
something for everyone and the end result is an 
asset to the literature. 

A. A. Calder 


Intrauterine Contraception. Advances and 
Future Prospects. (Proceedings of an Inter- 
national Workshop on Intrauterine Con- 
traception: Advances and Future Prospects, 
1984) edited by G. I. Zatuchni, A. Goldsmith & 
J. J. Sciarra. Harper and Row Publishers, Phila- 
delphia, London, 1985, 504 pages and figures 
and tables, £27.50 


This is the product of an international workshop 
sponsored by the Program for Applied Research 
on Fertility Regulation (PARFR), in May 1984. 
PARFR has sponsored 12 other such workshops 
over more than a decade with the aim of bringing 
together experts from around the world to 
review and disseminate the findings of applied 
research in the field of fertility regulation and, 
hopefully identify the most promising directions 
for further research. The material in this volume 
is, not surprisingly, orientated towards the scien- 
tific and research communities. Readers whose 
interest is purely clinical would probably find 
that discussions about national experiences with 
intrauterine devices (IUDs), governmental and 
regulatory agencies, multicentre comparative 
clinical trials and the research and development 
of devices that will probably not become avail- 
able to them, have little relevance to their every- 
day practice. Among the 'technical advances' 
presented uterine cavity measurement holds out 
hope of improving IUD performance by better 
matching of IUD and uterine dimensions but 
metrology devices such as the Wing Sound and 
Cavimeter have yet to be proved clinically use- 
ful. The value of ultrasound and X-rays in IUD 
management ıs indisputable. Their use and limi- 
tations and the potential advantages of vaginal 
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application of the ultrasound probe are well pre- 
sented (but the author is misguided in suggesting 
that ‘almost all perforated [UDs are easily 
removed from the abdominal cavity by laparo- 
scopy’). Uterine bleeding and pelvic inflamma- 
tory disease (PID), the old bugbears linked with 
IUDs, are revisited. If nothing else, readers are 
likely to be convinced how difficult it is to deter- 
mine the true risk of PID specifically attributable 
to the use of IUDs. One fact seems certain: 
IUDs, unlike some other forms of con- 
traception, do not protect the user against PID 
or its consequences. A causal relation is difficult 
to disprove and perhaps this will eventually lead 
to the IUDs' decline in some parts of the world, 
at least. An apparently unforeseen prospect at 
the time of the workshop was the manvfacturer’s 
decision to discontinue production of the Cu 7 
and Cu T devices in the United States of 
America because the escalating cost of defend- 
ing product litigation made continuing in the 
IUD business there no longer economically 
sensible. This volume is undoubtedly a major 
addition to the literature on intrauterine con- 
traception but the ordinary gynaecologist or 
family planning doctor is unlikely to find it par- 
ticularly valuable; only devoted followers of the 
state of the art would want to have it on their 
personal bookshelves. 

R. P. Husemeyer 
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s after insertion of pessary as abortion may occur. Follow up ot 
: essential to ensure termination has been completed as effect of 
rost on foetus has not been established. Do not use Cervagem 
uction of labour or cervical softening at term. Side-Effects 

il bleeding, mild uterine pain. Nausea, vomiting, diarrhoea, 

:he, muscle weakness, dizziness, dyspnoea, chest pain, mild 

1. Presentation Pessary containing 1mg gemeprost in carton of 
dose foil sachets. PL No. 0012/0149. Basic NHS Cost | April 
£82.50 per box. References: 1. Harlap,S. et al., N.Eng.]. Med., 
301, 677. 2. Richardson,J.A. & Dixon,G., Brit. Med.J., 1976, 1 
3. Chen J.K. & Elder, M.G., Obstet.( ;ynecol., 1983, 62, 339 
istensen,N.J., Bygdeman, M. & Green,K., Contraception, 1983 
51. Cervagem is a trade mark. Further information is available 
uest, Mav & Baker Limited. Dagenham F«zev RM1N 7¥S 
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No matter how much care is taken, mechanical dilatation of 
cervix carries a risk of cervical trauma, which can increase th 
spontaneous abortion in a future, wanted pregnancy. 

Cervagem gently dilates the cervix, significantly reducing 
force needed during the procedure, 
and so minimising the risk of 
trauma. It is the first synthetic 
prostaglandin specifically 
licensed for cervical 
dilatation prior to first- 
trimester termination. 

With the simple 
dosage of one pessary 
inserted three hours 


before surgery, unwanted =; ; 
effoctc aro virhiiall nil’ E. C = oe AIT Mav & Rake 
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Ponstan 
for menorrhagia and 
menstrual pain 







Prescribe 


Ponstan Ca 


mefenamic acid capsules BP 


remains available through the NHS 
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PRODUCT INFORMATION FROM PARKE-DAVIS RESEARCH LABORATORIES — 








Ponstan Capsules Prescribing Information 
r 3psule contains meten: 


Composition Ea p On Mdicat jn 

?^uology. post operateye and post-partum pan « idir t r 

jout Dosage Adults 2 capsules 1* ed t m 
that chüdrer jer 12 years o1 age should be g yt Shit £ 
hien. Contra-indications: inflammatory bowel disease, renal or hepat impairment Precautions: Safety i dehydrati 
Concurrent therapy with other plasma protein binding drugs may necessitate 1 modihlica JOSAH enorrhagia le 1 causes Di 
medication should be discontinued immediately yntmued usé in patients with chatrhoea has deg sociated with proct hti The rence of arashiis à definite indication to withdraw medication As with other prostaglandin inhibitors allerqu 
t n qgested f 

ther form mages y wera have Dec et Prod lice Hå Prod 

licence holder Parke mpany, Mitchell House thampton Road Eastieigh, Harrpshure RY Basic NHS cost A maarnum dosage of 6 ca ck 
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PARKE-DAVIS 


In endometriosis 


[ | before surgery 
[L] after surgery 


„andin some cases 


[ instead of surgery 
onsider 


danazol 


AMET P; 


right... 
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 Danol is a registered trade mark. 


is Winthrop Laboratories, Onslow Street, NYu 
. Guildford, Surrey GU 1 4YS. WI IROP 





Prescribing information 
DANOL danazol 


For the treatment of endometriosis and 
associated infertility, benign breast disease 
(e.g. fibrocystic mastitis), primary menorrhagia 
and premenstrual syndrome. Also for virginal 
breast hypertrophy, primary constitutionai 
precocious puberty, gynaecomastia and other 
similar endocrine disorders. 


Danol Capsules (danazol 200 mg). Cartons of 50 
and 100 in blister strips of 10. Basic NHS cost of 
one days treatment 61p —$2.44 (1-4 capsules 
ex 100 pack). PL 007 1/0095. 


Danol-'/2 Capsules (danazol 100 mg). Cartons of 
50 and 100 in blister strips of 10. PLOO71/0094. 


Dosage in Endometriosis (See data shee: for 
details). Initially 400 mg daily, then adjust within 
range of 200-800 mg daily. 


Treatment should start during menstruation — 
preferably on day one — to avoid the possibility of 
pregnancy, and be continued without interruption 
until the end of a course. The need for treatment 
should be reviewed at regular intervals; normally, a 
course of treatment should not exceed 6 months. 


Contra-indications Pregnancy, breast feeding, 
porphyria. 


Precautions |. Advise non-hormonal 
contraceptive methods during treatment. 

2. Because of fluid retention, use with care in 
patients with cardiac or renal dysfunction, epilepsy 
or migraine. 3. Danol may increase insulin 
resistance in patients with diabetes mellitus. 

4. in hepatic dysfunction. 5. Danol may pctentiate 
the action of anticoagulants. 6. Danol may affect 
anticonvulsant control in epileptics so careful 
monitoring is needed. 7. Discontinue if signs of 
virilisation develop. 


Side effects Androgenic side effects (acne, oily 
skin, fluid retention, hirsutism, clitoral hypertrophy, 
voice changes, flushing and reduction in breast 
size) occur occasionally. Thrombo-embolic 
complications are unlikely. Nausea, headache, 
dizziness, rash, nervousness, vertigo, emotional 
lability, backache, skeletal muscle spasm and hair 
loss have also been reported. Any increase in 
weight which occurs may respond to dietary 
control. 


Danolis a registered trade mark. 


Further information available from 
Winthrop Laboratories, 

Onslow Street, 

Guildford, 

Surrey GUI AYS 


WINTHROP 


$0094) 1056 
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Over 600 new books are described in 
our latest catalogues. Copies are 
available free on request from: 


Publicity Department, 
Blackwell Scientific 
Publications Ltd, 

Osney Mead, 

Oxford OX2 OEL, England 


Please send me ....... copies of your 
new catalogue on 


TR Medicine 

——À Nursing 

o. Life Sciences 
s Earth Sciences 


"NE Computing 


(tick as applicable) 


Blackwell 
Scientific 
Publications 


Oxford London Edinburgh 
Boston Palo Alto Melbourne 





whole | 
body treatment = for premenstrual 
syndrome 





Ë duphasten 


dydrogesterone B.P. 


treats both the physical 
and psychological symptoms 


Further information is available on request. 


duphar DUPHAR LABORATORIES LIMITED WEST END SOUTHAMPTON TEL 0703 472281 (REB 
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OSMOTIC CERVICAL DILATOR 





... An alternative to MM 
Mechanical or Pharmacological Dilatation 
of the Cervix prior to Suction Termination 


A sterile, disposable ten! made of 
polyvinyl alcohol surgical sponge. 
impregnated with magnesium 
sulphate (« 400mg). Available in 
3mm and 5mm diameters, the tent 
is shaped to assure easy. safe 
insertion and passage into the 
endocervical canal to just beyond 
the interna! os. 

Cervical dilation occurs by 
osmotic translocation of cervical 





Vill 





fluid to the sponge bal the 
sponge lo gradually and gently 
expand. 

Osmotic translocation is the result 
of the concentration of magnesium 
sulphate held in contact to the 
cervical tissue by the device. 
Dilation and softening occur with no 
high mechanical pressures on the 
Cervix 
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Cory Bros (Hospital Contracts) Co. Ltd., 4Dollis bros London N3 1HG. Telephone: 01-349-1081 





MATERI 
FOR THE FUTURE. 


Many more surgeons are joining the growing B! oup of synthetic 


absorbable suture users, for very good reasons. 

They have greater initial strength and give stronger, more 
predictable wound support than catgut, with less tissue reaction. 
A soft, easily knotted suture, Coated VICRYL (Polyglacun 910) 

sets the standard for braided synthetic absorbables. 

A revolutionary monofilament material, PDS’ (Polydioxanone) 
provides wound support for twice as long a5 any other absorb: 
able material. PDS sutures pass smoothly tht ough tissue, handle 
easily and knot well. 


SYNTHETIC ABS ORBABLES FR 
|... The future of f 


BU. 
x "rns 


| (Polyglactin 910) (Polydioxanone/ 


ETHICON 


a (ows on aloh wren compar \y 
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PDS" (Polydioxanone) 
Sterilised Monofilament 
Synthetic Absorbable Suture 


Presentation 

POS iPolydioxanone) Monotlament Syntheuc Absorbacie Suture is 
prepared from the polyester poly (p-choxanone). The empincai molecular 
formula of the polymer is (C,H, On. PDS (Polydioxanone! sutures are 
coloured by adding either D & C blue No 6 (gauges melee 0.2 and 0.3. 
10/0 and 9/0) or D & C violet No 2 igauges metric 0.4 to 5.0, 8/0 to 2) 
during polymerisation. These sutures may also be manufactured undyed 
(clears. 


POS (Polycioxanane) Sutures are relatively inert, non antigenic. 
non-pyrogenic and elicit only a mid tissue reaction during absorption. 


Action 

Two importan charactenstics describe the in vivo behaviour of absorbable 
sutures. The first of these is tensile strength retention and the second. 
absorption rate or lass of mass. 


Data obtained from implantation studies in rats show that, at two weeks 
post nptantation, approximately 70% of the suture strength is retained 
whitst at four weeks the strength retention is approximately 5095. At eight 
weeks approximately 1475 of the onginal strength cemams. This indicates 
asigniicantly longer period of wound support than previously avaliable 
with an absorbable suture 


The absorption or loss of mass i$ minimal unti about the 90th post 
implantation day and is essentially complete within six months 


Uses 

PDS (Polydioxanone} monofilament sutures are intended for use where an 
absorbable suture or ligature is indicated. They may have particular 
application where longer wound support is required. See strength 
retention data above 


Dosage and Administration 
By implantation. 


Contra-indications, Warnings, etc. 
These sutures, being absorbable. should not be used where extended 
approximation of tissues under stress s required 


As with all monofilament synthetic sutures, care shouid be taken to ensure 
proper knot security. 

iConunctival. cuticular and vacinal epithelium sutures could Cause 
localised irritation if left in place for longer than 10 days. Superficial 
placement of subcutcular Sutures may also be associated with erythema 
and reaction during the course of absorption. 

The safety and effectiveness of POS rPolycdioxanones sutures in neural 
and cardiac tissue have not beer established 


Pharmaceutical Precautions 

Do not re-sterilise 

Legal Category P 

Pharmacy medicine sod to surgeons and hospitals through suracal 
dealers 


Package Quantities 

The gauge range initially available will be 0.2 meme LtO/0) to 5 metric (2) 
Vanous lengths of matena attached to nar traumatic stamiess steel 
needies are packaged in sealed alumimum tod sachets. This primary pack 
:$ contained in a peel-apart secondary pack. The urut of sale is 12 or 24 
packs contained in a fim wrapped drawer style carton. 

Further information 

No suture related adverse reactions were reported dunng clinical trials, 
although a number of minor reactions were classified as being of unknown 
cause. 


Product Licence Nos 0508/0011 idyed): 0508/0012 {glean 
Br Pat No 1 540 053. 
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Coated VICRYL* (Polyglactin 910) 
Sterilised Braided 
Synthetic Absorbable Suture 








Presentation 

The basic VICRYL iPolygiactin 910! Suture is prepared from a copolymer 
of glycolide and lactide. The Substances are denved respectively from 
glycolic and lactic acids. The empirical formula of the copolymer is 

(C, HO gm C.H. O.in. 


Coated VICRYL (Polvalacen 910) Sutures are obtained by coating the 
braided suture material with a mixture composed of a copolymer of 
glycolde arid lactide and an equal amount of calcium stearate. This 
coating does not affect the biological properties of the suture. 

Coated VICRYL (Potyglacun 910) Sutures are coloured by adding D & C 
Violet No 2 during polymensation of the lactide and glycohde. Sutures 
may also be manufactured in the undyed form. 


These sutures are relatively inert. nonantigenic, nonpyrogenic and elicit 
only a mild tissue reaction during absorption. 


Action 

Two important charac eristics describe the in vivo behaviour of absorbable 
sutures. The first of these is tensile strength retention and the second, 
absorption rate or ings of mass. 


Subcutaneous tissue mplantation studies of Coated VICRYL Suture in 
rats Show af two weeks post-mplantabon approximately 55?5 of its 
onginai tensile strength remains, while at three weeks approximately 20% 
ot ts onqinal strength is retamed 


intramuscular implantation studies in rats show that the absorption of 
these sutures i$ rminimal until about the 40th post-implantation day. 
Absorption is essentiaiy complete between the 60th and 90 days. 


Uses 
Coated VICRYL synthetic absorbable sutures are intended tor use 
where an absorbabie suture or ligature (5 indicated 


Dosage and Administration 

By implantation 

Contra-indications, Warnings, etc. 

These sutures, being absorbabie, should not be used where extended 
approximation of tissues under stress is required 


Sutures placed in skin and conmunctiva may cause localised irritation id left 
in place for longer than 7 days and should be removed as indicated. 


At the discretion of the surgeon, appropriate nor-absorbable sutures may 
be used to provide acditional wound support when coated VICRYL 
Sutures ate used in aphthalmic procedures. 


The satety and effect veness of Coated VICRYL ipolygiactin 910) Sutures 
i neural tissue and in cardiovascular tissue have not been ostablished. 


Pharmaceutical Precautions 
Co not re-sterilise 


Legal Category P 
Pharmacy medicine sold to surgeons and hospitals through surgical 
dealers. 


Package Quantities 

Various lengths of material packaged in sealed aluminium tol sachets. 
This primary pack is contained in a peel-apart secondary pack. The unit ot 
sales is 12 packs cordained in a fim wrapped drawer style carton. 

Further Information 

No suture related adverse reactions were reported during chnical trials, 
although a number o' minor reactions were classified as being of unknown 
CUSE. 

Product Licence No 0508/0009 

Br, Pat. No. 1583390 
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ETHICON LTD., PO BOX 408, BANKHEAD AVENUE, EDINBURGH EH11 4HE. 
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The Focus of Medical Technology. 


As the medical profession searches tirelessly 
for the means to further the investigation and 
treatment of conditions which have so far eluded 
it, there is one company motivated towards 
helping achieve that end. 


The company is Pilkington Medical Systems. 


Their expertise in electro-optical systems as 
manufacturers of medical lasers and 


endoscopes combined with the considerable 
research and development capability has 
positioned them as one of the world's foremost 
medically innovative companies. 


So, as the world looks for the next healthcare 
breakthrough, the medical profession can look to 
Pilkington Medical Systems 


— the focus of medical technology. 


PILKINGTON 


* Medical Systems > 


The Focus of Medical Technology. 


ington Medical Systems Ltd. Bleasdale Court, 2 South Avenue, Clydebank Business Park, Clydebank G81 2LE. Telephone: 041-952 1111 - Telex: 776 





DANTEC Electronics Ltd. Formerly DISA 


ae DANTE C TECHNO HOUSE * REDCLIFFE WAY * BRISTOL BS1 6NU 


Telephone: 0272 291436 - Cables: DISAWORKS. Bristol - Telex: 449695 
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— unsurpassed for diagnosis in urology, gynecology, 
pediatrics and rehabilitation 


* Menu-operated with 10 programs 
* 5-channel recordings of flow, pressures, and sphincter activity 


Performs both gas and water cystometry 


Records urethral pressure profile 
* Remotely run investigations from patient unit 
* Post-processing with results on control unit 
* Software for patient filing on external computer 
* Built-in hardcopy printer 
* Color display on optional slave monitor 


* Automatic calibration and system selftest 


f nature can’ 
deliver... 





With Seronos help you can 


As many as | in 6 couples need help in having that much longed for child. As time passes, the chances 
of pregnancy diminish causing stress and further pressure on the relationship. 


Today, the products of Serono research offer nature a helping hand. With your involvement and 
early appropriate treatment, many previously infertile couples can now be successfully treated. 


Serono Products are: Metrodin (Urofollitrophin Injection) 
Pergonal (Menotrophin Injection B.P.) 

Profasi (Human Chorionic Gonadotrophin Injection B.P.) 
Serophene (Clomiphene Tablets B.P.) 





Specialists in Fertility 
For further details please contact: HAT. d 


Serono Laboratories (U.K.) Ltd., 
2 Tewin Court, Welwyn Garden City, Herts AL7 IAU. Tel: (0707) 331972 





Chorionscope 


by Ghirardini 


Suspected embryonic deformation 
or damage should be clarified as 
early as possible. Amniocentesis 
and foetoscopy are mainly used 
for this purpose. 


Reliable results are unfortunately 
only available at a relatively ad- 
vanced stage of pregnancy. 


Thanks to the development of the 
DNA analysis and chromosomes 


Contact us for details: 


analysis of chorionic coat it is now 
possible to obtain the necessary 
test results and to initiate the re- 
sulting steps at a much earlier 
stage of pregnancy. 


With the chorionscope chorionic 
coat can be obtained by means of 
controlled aspiration biopsy bet- 
ween the 9th and 13th week of 
pregnancy. 


RICHARD WOLF UK LTD 
P.O.BOX 47 - MITCHAM 


SURREY CR4 411 
Tel.: 01-640-3054 Telex: 8 86 329 


RICHARD 


WOLF 


LENIDOSCOPES 
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Progesterone B.P. 


Natural progesterone for premenstrual problem 


e 


Cyclog 


£ 


'time off work or school because of 


nenstrual problems! 


, 


level of plasma progesterone: 


The oldest disease 
known to man 
but suffered by woman. 


gest which, unlike 


& 





"RESCRIBING INFORMATION White suppositories, for vaginal or rectal insertion. Each contain either 200mg or 400mg progesterone. Uses: Treatment of premenstrual syndrome, including premenstrual tension 
ind depression, treatment of puerperal depression. Dosage and Administration: 200 mg daily to 400mg twice a day, by vaginal or rectal insertion. For premenstrual syndrome commence treatment on day 14 of 
nenstrual cycle and continue treatment until onset of menstruation. If symptoms are present at ovulation, commence treatment on day 12. Contra-indications: None known. Warnings: Use rectally if barrier methods 
of contraception are used. Precautions: Use vaginally if patients suffer from colitis or faecal incontinence. Us@rectally if patients suffer from vaginal infection (especially candidiasis) or recurrent cystitis 

iide-effects: Menstruation may occur earlier than expected, or, more rarely, menstruation may be delayed. Soreness, diarrhoea and flatulence may occur with rectal administration. Vaginal discharge (leakage of 
nelted base) may occur with vaginal administration. Overdosage: There is a wide margin of safety with Cyclogest suppositories, but overdosage may produce euphoria or dysmenorrhoea. Packs and NHS Prices: 
tacks of 12 Cyclogest suppositories 200mg: £4.32. Packs of 12 Cyclogest suppositories 400mg; £6.26. Product Licence Numbers: Cyclogest suppositories 200mg 2343/0001. Cyclogest f Ppotitories 400mg 2343 
AN? References C11 McCarry lL General Practitioner nå? 17 Maw (1025) 99 Glavener CMA etal. Br. L Obs. Gvnaecol. 92. 464 (1085) £13. Dennerstein L. etal. Br. Med. I. 290. 1617 (1985). Further information 


‘Is are falling, a logical therapeutic approach 
top-up the levels of natural progesterone. 


over half a million women and eirls have to 
This is most readily and effectively 


Ithasbeen estimated that every month in the 
drome (PMS) occur when progesterone 


Since most symptoms of premenstrual 
thetic progestogens, increases 


ieved with Cyclo 





ritodrine HCI 
uterine relaxant in uncomplicated premature labour 
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Management of prolactinomas—1986 


At least one third of women with hyperprolac- 
tinaemia have a prolactinoma (Franks & Jacobs 
1983) and whereas most are microadenomas 
(«10 mm in diameter), a few of the tumours are 
large and extend out of the pituitary fossa to 
compromise the optic chiasma or to compress or 
invade the cavernous sinus. 

The therapeutic approaches presently avail- 
able for patients with prolactinomas are medical 
treatnent with dopamine agonists such as 
bromocriptine, selective pituitary surgery or 
radiotherapy. The major advance in the last 
decade has been the realization that treatment 
with bromocriptine not only suppresses hyper- 
secretion of prolactin, but it may also result in 
shrinkage of the tumour, largely through reduc- 
tion in the size of the tumour cells (Tindall et al. 
1982). A number of reports have shown that 
treatment with bromocriptine can improve 
visual field defects and those using computerized 
tomography have confirmed tumour shrinkage 
(McGregor et al. 1979; Tan & Jacobs 1986). It 
has now been established that 90% of prolac- 
tinomas regress on treatment with bromo- 
criptine (Bergh & Nillius 1982); even very large 
tumours with serum prolactin concentrations of 
80 000—120 000 u/1 (2000-3000 ng/ml) may show 
remarkable shrinkage (Velentzas et al. 1981). In 
cases where no shrinkage occurs despite sup- 
pression of prolactin secretion, the tumour 1s 
usually not a prolactinoma, but has caused 
secondary hyperprolactinaemia by compressing 
the pituitary stalk or hypothalamus. 

The argument in favour of medical treatment 
is made more compelling by the results of long- 
term follow-up, an issue that we can now begin 
to address after a decade of use of bromocriptine 
(Tan & Jacobs 1985). At the present time the 
following conclusions can be drawn: (1) The 


clinical response to treatment with bromo- 
criptine in women with hyperprolactinaemia and 
proven prolactinoma has been consistently 
favourable and is maintained during prolonged 
treatment. There have been no cumulative side- 
effects and no reports of tumour progression or 
growth of proven prolactinomas during treat- 
ment with bromocriptine (Corenblum & Taylor 
1983). The maintenance dose of bromocriptine 
is usually much lower than the dose needed to 
induce remission and in our experience is about 
5 mg/day. (2) When medication has been 
stopped after treatment for several years, 
although in many cases serum prolactin con- 
centrations returned to pretreatment levels, in 
the majority there has been no regrowth of the 
tumour. In a recent report, for instance, 15 
patients with prolactinomas were treated for 
1:5—7 (mean 3-7) years: when the bromocriptine 
was withdrawn the tumour or gland size 
remained unchanged in 13 of the 15 patients. 
One man had a marginal increase in tumour size, 
while in another it shrank (Johnston et al. 1984). 

Surgical management of prolactinomas has 
resulted in ovulatory menstrual cycles in 4096 of 
patients with macroadenomas and in 8096 of 
patients with microadenomas (Hardy et al. 1978; 
Tucker et al. 1981; Richards et al. 1986). Oper- 
ation does of course carry a risk of surgical 
complications, which necessarily includes hypo- 
pituitarism. In a review of the results of trans- 
sphenoidal surgery in eight series totalling 283 
patients, the rate of cure, that 1s of persistent 
normalization of serum prolactin con- 
centrations, ranged from 24 to 78% (Thorner et 
al. 1980). In general the larger the tumour, the 
smaller the chance of cure and bromocriptine is 
often needed postoperatively to normalize pro- 
lactin secretion and so induce ovulation. For 
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instance, Thomson et al. (1985) reported that 
only 50% of patients with macroadenomas were 
satisfactorily treated surgically and none with a 
prolactin concentration of 210000 mu/l was 
cured by the operation. Another problem asso- 
ciated with surgery is late recurrence of hyper- 
prolactinaemia, which has been observed after 
initial postoperative normalization in 17-40% of 
patients with microadenomas (Rodman et al. 
1984; Serri et al. 1983) and in up to 80% of 
patients with macroadenomas (Serri er al. 1983). 
When these results are considered, together 
with the efficacy of bromocriptine therapy in 
reducing the size of even large prolactinomas, 
the place of surgery becomes increasingly lim- 
ited to patients in whom medical treatment has 
failed. Radiotherapy has been advoczted in the 
management of large prolactinomas, both as 
primary treatment and as prophylaxis to avoid 
tumour enlargement during a subsequent preg- 
nancy. It may be given as external beam (Gross- 
man & Besser 1985) or as interstitial (Kelly et al. 
1979) radiotherapy. We do not favour its use 
because the fall in serum prolactin con- 
centrations following X-ray therapy is slow, 
hypopituitarism is a risk (Johnston ei al. 1986) 
and our recent experience indicates that 
pituitary irradiation is an important cause of 
pituitary failure, with non-response to pulsatile 
LHRH therapy to induce ovulation ( Armar et al. 
1986). 

The major controversy in the management of 
patients with prolactinomas, and the one that 
concerns gynaecologists most, is the choice of 
treatment for those who present with infertility. 
The main cause of concern for these patients is 
the known stimulatory effect of oestrogens on 
the growth of prolactinomas during pregnancy. 
In the case of microadenomas the risk is very 
small and in a recent review that summarized 16 
series, totalling 246 patients with micro- 
adenomas who became pregnant, it was 
reported that only 1-6% had symptomatic 
enlargement of the tumour (Molitch 1985). In no 
case was surgical intervention necessary. We 
consider therefore that for patients with micro- 
adenomas it is inappropriate to advise any treat- 
ment other than medical suppression of 
hypersecretion of prolactin. In patients with 
macroprolactinomas, however, the risk that the 
lesion will expand during pregnancy has been 
reported to be as high as 37:5% (Gemzell & 
Wang 1979) and this apparently high risk has led 
some authorities to recommend pituitary 


destructive therapy before pregnancy. We think, 
however, tha: the risks of tumour enlargement 
have been overstated. In the frequently quoted 
review of Gemzell & Wang (1979) for instance, 
less than half the patients (21/56) with macro- 
adenomas had, in fact, received treatment with 
bromocriptine for induction of ovulation. 
Indeed if we consider only the patients with 
macroadenomas who had received bromo- 
criptine before pregnancy, the percentage of 
pregnancies in which tumour complications 
occurred was less than 20% (4/21) rather than 
the 37-596 usually quoted. However, it is also 
not known whether the macroadenomas had 
been shown to have regressed adequately on 
treatment with bromocriptine before con- 
ception, a prectice that we consider very impor- 
tant (see below). Moreover, since the authors 
had not differentiated between micro- and mac- 
roadenomas m the group that had had pretreat- 
ment with surgery or radiotherapy, it is logical to 
assume that if only those with macroadenomas 
in this group of 67 patients were considered 
(Gemzell & Wang 1979, Table 5), the rate of 
tumour complications during pregnancy would 
almost certainly have been higher than the 7:196 
quoted. Therefore, the protective value of pre- 
pregnancy destructive treatment of prolactin- 
secreting mecroadenomas is by no means 
certain. 

A similar analysis may be made of the results 
in a more recent review that summarized 11 
series totalling 45 patients with macroadenomas, 
who became pregnant without having had prior 
treatment with surgery or radiotherapy (Molitch 
1985). This review reported that of the women 
with macroadenomas 15:5% (7/45) had sympto- 
matic and 8-996 (4/45) asymptomatic enlarge- 
ment of the tumour during pregnancy. On the 
basis of this analysis it was concluded that the 
risk of clinically serious tumour enlargement 
during pregnancy was much higher in those 
patients with macroadenomas who had been 
treated with bromocriptine alone tban in those 
who had treatment before pregnancy with sur- 
gery or radiotherapy. Before accepting this con- 
clusion, however, careful analysis of the 11 series 
js required because two of the seven patients 
who had had symptomatic tumour enlargement 
had in fact been treated with human menopausal 
gonadotrophims and not bromocriptine (patient 
1, Child et al. 1975; case 15, Bergh et al. 1978) 
and in the group of four patients who had asymp- 
tomatic tumcur enlargement, one patient had 


had a macroadenoma that was untreated before 
pregnancy (Crosignani et al. 1981, p. 709, line 15 
right column) while in another (Randall er al. 
1982, p. 21, last line right column), one cannot 
determine whether or not she had received 
bromocriptine before her pregnancy. 

Finally for the other patients mentioned by 
Molitch (1985) there is no information in the 
original reports (cases 4 and 5, Bergh et al. 1978; 
subject C.O. with bitemporal hemianopsia at 
ninth month, Crosignani et al. 1981; patient 9, 
Lamberts et al. 1979; patient S.J. who actually 
had a micro- and not a macroadenoma as 
reported by Molitch Shewchuk et al. 1980; 
patient 2, Bergh et al. 1982, and Thorner et al. 
1979, p. 773, line 14 left column) as to whether 
the macroprolactinoma had undergone regres- 
sion on treatment with bromocriptine before the 
patients became pregnant. In fact, two of the 
patients (case 4, Bergh er al. 1978; 
and Thorner et al. 1979, p. 773) had conceived 
accidentally soon after the bromocriptine was 
started (at least case 4, Bergh et al. 1978). 

Bergh et al. (1982) reported their experience 
of 19 pregnancies in 14 women with large prolac- 
tinomas who received bromocriptine as primary 
treatment. There was a serious complication in 
only one of the 19 pregnancies (development of 
a visual field defect at 30 weeks) and this was 
quickly reversed when bromocriptine was 
restarted. One possible reason for the rarity of 
the tumour expansion after adequate bromo- 
criptine therapy is that the prolactinoma shrinks 
away from the walls of the expanded fossa and 
by the time the patient conceives, the enlarged 
fossa contains only a small tumour, so there is 
considerable room to accommodate any expan- 
sion that may occur. If ovulation is induced with 
drugs that are not dopaminergic agonists, such 
shrinkage does not occur and therefore room is 
not made for the pituitary expansion that occurs 
normally during pregnancy (Jacobs 1984). 

Our policy is therefore to use bromocnptine 
as the primary therapy for prolactinomas regard- 
less of tumour size. For patients with macro- 
adenomas, we advise that pregnancy 1s deferred 
until a repeat CT scan has shown that the prolac- 
tinoma has shrunk at least to within the confines 
of the pituitary fossa. If the degree of shrinkage 
is inadequate, surgery is advised. It is a con- 
tentious point as to whether bromocriptine 
should be stopped once pregnancy is diagnosed. 
Although there has been no evidence of any 
hazard to the fetus in women given bromo- 
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criptine during pregnancy (Turkalj et al. 1982; 
Konopka et al. 1983) there is, nevertheless, evi- 
dence that bromocriptine does cross the term 
placenta (Bigazzi et al. 1979) and can reduce 
prolactin levels in the fetus (Maeda et al. 1983). 
On general principles therefore we advise stop- 
ping the bromocriptine once pregnancy is 
diagnosed. 

We do not advise routine assessments of the 
visual fields during pregnancy, first because they 
encourage an inappropriate feeling of dread in 
the patient and second because when expansion 
does occur, it develops so rapidly that it would 
almost certainly be missed on such routine test- 
ing. Serial measurements of prolactin are also of 
disappointing value because it has been found 
that in patients with prolactinomas, maternal 
prolactin levels do not necessarily rise pro- 
gressively during the pregnancy and the levels 
are not predictive of complications (Divers & 
Yen 1983). If pituitary expansion does occur and 
results in clinical symptoms (headache or 
impaired vision) we restart treatment with 
bromocriptine immediately. We have recently 
reported a 29-year-old patient who had pre- 
sented with amenorrhoea and galactorrhoea 
caused by a large prolactinoma that had 
regressed only minimally on bromocriptine 
therapy when the patient conceived (Tan & 
Jacobs 1986). Treatment with bromocriptine 
was stopped when the pregnancy was diagnosed 
but 6 weeks later the prolactinoma had regrown, 
with suprasellar extension and compression of 
the cavernous sinus. When treatment with 
bromocriptine was started again, symptoms 
remitted within 24 h and serum prolactin con- 
centrations fell dramatically from 54 000 u/l to 
2800 u/l within 5 days and to 500 u/12 days after 
that. Pregnancy proceeded without compli- 
cations and she gave birth to a healthy baby after 
spontaneous labour at term. One year after 
delivery, on treatment with bromocriptine, 5 mg 
daily, her serum prolactin concentration was 
within the normal range and the CT scan showed 
adequate shrinkage of the prolactinoma. Sub- 
sequently she has completed another pregnancy, 
during which she took bromocriptine through- 
out, and the pregnancy was free of any compli- 
cations of prolactinoma. 

In summary we consider that bromocriptine is 
the primary treatment of choice for prolac- 
tinomas of all sizes, irrespective of whether or 
not the patient desires fertility. We reserve sur- 
gery for patients in whom medical treatment has 
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failed. If an operation is required the surgeon is 
encouraged to perform a selective adenectomy 
to retain antenor pituitary function, even at the 
risk of incomplete removal of the tumour. Long- 
term control can always be provided by post- 
operative treatment with bromocriptine. 
Seang Lin Tan 
Research Fellow in Reproductive Endocrinology 
and Infertility 


Howard S. Jacobs 

Professor of Reproductive Endocrinology 
Cobbold Laboratories 

The Middlesex Hospital 

Mortimer Street 

London 
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Phenytoin kinetics during pregnancy and the 
puerperium 


CHRISTINE KNOTT, CLIVE P. WILLIAMS, FELICITY REYNOLDS 


Summary. During pregnancy changes in maternal physiology and 
plasma composition may alter drug binding and dose requirements. We 
have measured plasma unbound and total phenytoin, and saliva con- 
centrations at intervals in 11 pregnant epileptics. Plasma albumin con- 
centrations were also measured in pregnant and non-pregnant women. 
Saliva phenytoin correlated closely with the plasma unbound con- 
centrations (r — 0-98). The saliva:plasma (S:P) ratio, reflecting the free 
fraction, was variable during pregnancy but tended to increase to maxi- 
mal values at delivery and return to non-pregnant values within 2-8 
weeks thereafter. Plasma albumin concentrations correlated poorly 
with phenytoin binding. Binding in umbilical cord plasma appeared 
higher than that in maternal plasma and total fetal concentrations 
correlated closely with maternal plasma concentrations at delivery. No 
ill effects of phenytoin were detected in the newborn infant. During the 
third trimester phenytoin dose increments were necessary to maintain 
therapeutic concentrations. After delivery maternal saliva phenytoin 
concentrations rose, and dose reductions were necessary to avoid clini- 
cal symptoms of toxicity. It is therefore appropriate to monitor saliva 
phenytoin concentrations regularly both during pregnancy and the 


puerperium. 


Epilepsy afflicts an estimated 0-596 of the popu- 
lation (MacIntyre 1982), and 64% of the epilep- 
tics who attend this laboratory for monitoring of 
their drug medication receive phenytoin, which 
always requires careful dosage control. 

During pregnancy changes in cardiovascular, 
gastrointestinal, hepatic and renal physiology 
(Eadie et al. 1977; Krauer et al. 1984) may sub- 
stantially influence drug kinetics (Krauer et al. 
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1980). Reduced oral absorption of anticonvul- 
sants has been reported (Ramsay et al. 1978) and 
a rise in progesterone has been implicated in 
inducing drug metabolism (Waddell & Butler 
1957; Gabler & Hubbard 1972). Extracellular 
fluid volume increases and plasma composition 
changes (Gleichmann et al. 1973). Notably 
maternal total protein and albumin con- 
centrations fall, particularly during the first tri- 
mester (Hytten & Leitch 1971), while free fatty 
acid concentrations rise (Burt 1960; Reboud et 
al. 1963). These factors result in reduced protein 
binding of highly bound drugs such as phenytoin 
(Dean et al. 1980; Ruprah et al. 1980; Chen et al. 
1982; Perucca et al. 1981) and together with 
fetoplacental tissue growth they may contribute 
to a raised distribution volume and increased 
dose requirements during pregnancy (Lander et 
al. 1977). 


It is generally accepted that drug effect 
depends upon the free (unbound) concentration 
in the plasma (Leonard 1980). Thus in the pres- 
ence of reduced or variable binding, total plasma 
concentration is not a valid monitor of drug 
effect. l 

To-date, with the exception of Chen et al. 
(1982), protein binding studies of phenytoin 
during pregnancy have been made only in vitro. 
In other conditions which disturb protein bind- 
ing, saliva has been found to correlate closely 
with free phenytoin (Reynolds et al. 1976; Knott 
et al. 1982; Kilpatrick et al. 1984). In this study, 
plasma total, plasma free and saliva phenytoin 
concentrations have been measured at intervals 
during 11 pregnancies, in order to assess the 
changes in binding and free phenytoin with 
advancing gestation. 


Subjects and methods 


Eleven pregnant epileptic women were studied. 
All of them were receiving phenytoin and six 


Table 1. Clinical data of the patients in the study. 
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had additional medication consisting of car- 
bamazepine in two, valproate in two and phe- 
nobarbitone in two, one of these last two also 
received primidone and the other car- 
bamazepine (Table 1); they were out-patients 
who attended the laboratory for sampling as part 
of their routine clinical care. They therefore 
entered our study at a somewhat random stage 
of pregnancy. 

saliva  (0-5-1ml) and plasma (2ml 
heparinized blood) samples were taken simul- 
taneously at intervals during pregnancy for drug 
analysis. Each patient also supplied one 26 ml 
blood sample for protein binding estimations as 
described previously (Knott et al. 1982). Protein 
binding was also measured in 16 non-pregnant 
women of child bearing age who were taking 
phenytoin without valproate. In six of the non- 
pregnant, and in six of the pregnant patients, 
plasma albumin concentrations were also 
measured. 

In five patients, maternal and umbilical cord 








Apgar score 
at minute 
Age 
Patient (years) Parity Drugs Fit control* Outcome 1 5 10 
1 23 Nulliparous Phenytoin Worse M 8 10 9 
Valproate normal 
2 22 Nulliparous Phenytoin Same F 9 10 10 
Vaiproate normal 
3 20 Nulliparous Phenytoin Same F — 9 10 
normal 
4 33 Nulliparous Phenytoin Same F — 9 10 
normal 
5 27 Nulliparous Phenytoin Same M — 9 10 
normal 
6 23 Parous Phenytoin Same M 9 10 10 
normal 
7 27 Nulliparous Phenytoin Worse F — 9 10 
normal 
8 21 Nulliparous Phenytoin Worse; status M 8 9 10 
Carbamazepine epilepticus at term normal 
9 33 Nulliparous Phenytoin Better F 8 9 10 
Carbamazepine normal 
10 27 Nulliparous Phenytoin Worse F 9 10 10 
Phenobarbitone normal 
Primidone 
11 33 Nulliparous Phenytoin Same M 9 10 10 
Phenobarbitone normal 
Carbamazepine 





* Compares fit control during pregnancy with the 6 months immediately before conception 
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Table 2. Phenytoin protein binding 





Phenytoin protein 


Patients n binding (96) 
Pregnancy 
early (10-24 weeks) 11 90-98 (3-08) 
late (25-40 weeks) 11 87-55 (4-04) 
At delivery 
Maternal 5 87.9 (5-3) 
Cord 5 91-6 (2-6) 
Non-pregnant 16 92.2 (1-5) 


blood was taken at delivery for analysis of drug 
content and protein binding. 

Drug concentrations were measured in saliva, 
plasma and ultrafiltrate using gas-liquid- 
chromatography with nitrogen detection as 
described previously (Knott et al. 1982). Intrin- 
sic phenytoin clearance (clearance of the 
unbound fraction) was calculated using saliva 
concentrations as a predictor of the free fraction, 
from the equation: 


Intrinsic clearance (ml/min)= 
Dose (ug/min) 


Saliva phenytoin concentration (ug/ml) 


Data are presented as mean and (SD) where 


Saliva phenytoin (umol) 





0 2 4 6 8 10 
Plasma unbound phenytoin (j.mol/l) 


Fig. 1. Relation between saliva and plasma unbound 
phenytoin in all 11 pregnant patients taking phenytoin. 


appropriate, and differences have been analysed 
using Student's paired and unpaired t-tests. 
Clinical data are given in Table 1. Most 
patients did not present to this laboratory until 
the second trimester. To examine the data, 
where appropriate pregnancy has been divided 
up into two periods: ‘early pregnancy’ (weeks 
10-24) and ‘late pregnancy’ (weeks 25—40). 


Results 
Neonatal outcome 


Babies in this study were all healthy and alert at 
birth (Table 1) with no overt signs of 
malformation. 


Protein binding 


During pregnancy the phenytoin free (unbound) 
fraction in the plasma varied from 7-3 to 18:596. 
Mean figures for binding in early and late preg- 
nancy, at delivery, in umbilical cord plasma and 
in non-pregnant women, are given in Table 2. 
Numbers were small and there was no significant 
difference between any of the groups. 

The correlation between saliva phenytoin 
concentrations and plasma unbound phenytoin 
concentrations was highly significant (r — 0-983; 
P<0-001; Fig. 1). This allows the ratio of saliva 
and plasma phenytoin concentrations (S:P ratio) 
measured on the same occasion to be used as an 
index of the free fraction. 

The mean albumin concentrations in the preg- 
nant women, 37-7 (SD 3-3) mg/ml, did not differ 
significantly from those in the non-pregnant 
group of 41-2 (SD 5:2) (0-05« P«0-2). The cor- 
relation between albumin concentration and 
free phenytoin (r = —0-47) was too weak to be 
of predictive value. 


Phenytoin S:P ratios 


S:P ratios measured during pregnancy and in the 
puerperium in the nine patients taking pheny- 
toin without valproate are shown in Fig. 2. 
Because valproate is known to disturb phenytoin 
binding (Knott et al. 1982) results for two 
patients taking phenytoin with valproate are 
given in Fig. 3, together with saliva phenytoin 
and plasma valproate concentration. Samples 
were obtained from seven patients during early 
pregnancy when the mean S:P ratio was 0-118 
(SD 0-018). The mean S:P ratio in late preg- 
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Fig. 2. Phenytoin saliva:plasma ratios during gestation and in the puer- 
perium in nine epileptic women taking phenytoin without valproate. 
samples could not be taken from one mother in the puerperium. 


nancy for these patients was 0-163 (SD 0-036) 
and for all 11 patients 0-155 (SD 0-032). The rise 
in S:P ratio in pregnancy is significant (P<0-001) 
and is well exemplified in patients 1 and 2 (Fig. 
3). S:P ratios returned to non-pregnant levels 
within 2-8 weeks of delivery. In patient 5 who 
refused a dose reduction in the early puer- 
perium, phenytoin toxicity resulted and the S:P 
ratio rose. 


Phenytoin clearance 


Phenytoin doses and mean saliva concentrations 
are shown in Table 3. From these data the intrin- 
sic clearance has been calculated, and the 


change in clearance with gestation and in the 
puerperium is presented in Fig. 4. Clearance 
appeared to fall between the first and second 
trimesters, to rise towards term, and decline 
rapidly in the puerperium. Dose increments 
were necessary to maintain saliva phenytoin 
concentrations within the therapeutic range as 
pregnancy progressed, while reductions were 
usually necessary in the puerperium to prevent 
phenytoin toxicity. 


Placental transfer 


Umbilical cord plasma concentrations of pheny- 
toin at delivery correlated with maternal plasma 
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Table 3. Phenytoin doses and saliva concentrations 


TO 


Saliva concentration (umol) 


Weeks of Dose Number of 
Patient gestation (mg/day) Mean (SD) samples 
eee L O 
1 17-32 300 2-68 (0-65) 5 
33—39* 450 2:34 (0-79) 5 
39--3P 400 3-35 (0-05) 3 
2 2-16 300 2-73 (1:01) 3 
22-38* 400 8-66 (1:90) 5 
2—4P 350 9-00 (0-85) 3 
3 30-40* 450 3-50 (0-40) 4 
2P 450 4-3 1 
4 27-40* 300 4-30 (0-30) 3 
6? 300 6-4 1 
5 16-19 400 3-00 (0-85) 3 
22-32 500 7-12 (1-38) 4 
37-40* 550 8-00 (0-57) 3 
40—4P 550 11-00 (4-10) 3 
8—13e 450 12-30 (2-55) 3 
6 38-40* 400 3-75 (0-64) 3 
1—8P 400 7-50 (4-06) 3 
7 28-32 300 3-50 (1-59) 3 
34—40* 400 3-B0 (0-28) 3 
8p 400 4-3 1 
8 16 300 41 1 
20—24 325 5-15 (0-78) 3 
26-38* 350 3-23 (1-33) 3 
1-6» 350 7-83 (2-83) 4 
9 12-40* 400 4-00 (0-48) 4 
1-3» 400 4-60 (0-10) 3 
10 12-24 300 2:77 (0-74) 3 
27-31 350 3-93 (0-95) 3 
37-40* 450 6-88 (0-95) 4 
2p 450 6-0 1 
11 11-15 100 0-30 2 
19 200 1-4 1 
23-38" 300 2-87 (1-22) 5 
1-4» 300 2-50 (1-27) 3 





* Delivery, P weeks postpartum. 


levels (r=0-994). Mean cord concentration, 
21-98 (SD 13-37) pmol/l, was similar to the 
maternal plasma concentration, 21:88 (SD 14-7) 
pmol/l. Free concentrations in cord (1:66, SD 
0-67 pmol/l) were lower than those in maternal 
plasma (2:26, SD 0-95 umol). The mean 
fetal:maternal ratio for total drug was 1-07 (SD 
0-12) and for free drug 0-75 (SD 0-17). 


Discussion 


From the variability of protein binding in preg- 
nancy reported here, and by other workers 
(Dean et al. 1980; Ruprah et al. 1980; Chen et al. 
1982; Perucca et al. 1981; Lander er al. 1977; 


Leonard 1980; Riva et al. 1984; Perucca & 
Crema 1982), it is clear that measuring total 
plasma phenytoin concentration during preg- 
nancy is an inaccurate means of estimating all 
important free levels. Measuring free levels 
directly is invasive, time consuming and 
expensive. 

Because anticonvulsant drugs are principally 
bound to albumin (Brodie 1965; Koch-Wesser & 
Sellers 1976; Monks et al. 1978), falling plasma 
albumin during pregnancy (Gleichmann et al. 
1973; Riva et al. 1984) may be partly responsible 
for the reduced binding seen with highly bound 
drugs such as phenytoin (Dean et al. 1980; Chen 
et al. 1982; Leonard 1980; Riva et al. 1984; 


Phenytoin clearance (ml/min) 


Second 
Trimesters of gestation 
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Fig. 4. Saliva phenytoin clearance during pregnancy and the puerperium 
in 11 epileptic women. Horizontal lines represent the normal range of 


phenytoin clearance (Knott 1985). 


Perucca & Crema 1982). Good correlations 
between free phenytoin fraction and plasma 
albumin have been obtained when plasma 
spiked with phenytoin is diluted with buffer 
(Lunde et al. 1970), or in situations where hypo- 
albuminaemia is the sole factor affecting bind- 
ing, such as occurs in the nephrotic syndrome 
(Gugler & Azarnoff 1976). Less good correla- 
tions have been obtained in conditions in which 
binding is disturbed by other factors, such as 
renal failure (Reidenberg 1981; Levy et al. 
1976). The use of albumin concentrations to pre- 
dict drug binding during pregnancy (Perucca & 
Crema 1982) has been suggested, but additional 
factors frequently contribute to the reduction in 
phenytoin binding (Knott et al. 1982; Koch- 
Wesser & Sellers 1976; Hooper et al. 1974; Per- 
ucca & Richens, 1979; Perucca 1980; Stock et al. 
1980) and such prediction is clearly invalidated 
by the present study. However, saliva phenytoin 
bears the same close relation to free phenytoin in 
pregnant patients as it does in the non-pregnant 
epileptic population and when protein binding is 
depressed whether by renal failure (Reynolds et 
al. 1976) or by concurrent valproate administra- 
tion (Knott et al. 1982). The S:P ratio is there- 
fore a useful measure of the free phenytoin 
fraction in these as in other individuals, and the 
same saliva phenytoin therapeutic range of 4—9 
umol/l may be employed (Knott & Reynolds 
1984). In addition it is simpler, cheaper and less 
invasive than plasma free drug measurement. 


The present work therefore confirms that phe- 
nytoin protein binding falls in pregnancy, and 
shows wide inter- and intra-individual variation. 
This phenomenon has been shown to occur with 

-valproate co-medication (Knott et al. 1982), but 
was apparent here also in the nine individuals 


- who were not taking valproate. 


] Phenytoin doses during pregnancy and in the 


puerperium 


The claim that phenytoin dose increments are 
often necessary to maintain therapeutic con- 
centrations in compliant pregnant epileptics 
(Eadie et al. 1977; Lander et al. 1977; Mygind et 
al. 1976; Dam et al. 1979; Landon & Kirkley 
1979) is supported here. This was found particu- 
larly during the third trimester when, in the 
absence of dose increments, saliva and plasma 
phenytoin concentrations fell, apparent clear- 
ance values reaching a maximum at delivery and 
thereafter falling. Phenytoin clearance may 
appear to be high in the first trimester, but this 
may be a result of vomiting or poor compliance 
for fear of teratogenesis in early pregnancy 
because during the second trimester, after com- 
pliance was strongly urged and with no change in 
dose, saliva phenytoin clearance appeared to 
decrease. 

Dam et al. (1979) found that plasma clearance 
of phenytoin fluctuated considerably during 
pregnancy, and tended to increase to a maxi- 
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mum just before delivery, as did intrinsic clear- 
ance in the present study. Eadie et al. (1977) 
suggested that increased phenytoin clearance 
may result partly from enhanced rate of bio- 
transformation and that the balanze between 
oestrogen and progesterone concentrations may 
contribute to such changes in clearance during 
pregnancy. The aetiology is probably multifac- 
toríal including (i) increased metabolic capacity, 
(ii) raised extracellular fluid volume, (iii) varia- 
tions in drug absorption, particularly as antacids 
which reduce phenytoin bioavailability (Carter 
et al. 1981) are commonly used, and (iv) some 
variability may occur as a result of altering con- 
centrations of enzyme inducing co-medicants. 
For example, in the present study, two patients 
(10 and 11) received phenytoin with phenobar- 
bitone and a reduction in saliva phenobarbitone 
concentration was associated with increased 
saliva phenytoin concentration in the absence of 
a dose change. 


Phenytoin placental transfer 


Phenytoin, a weak acid with a pK, value of 8:3, 
would be very slightly more ionized in maternal 
than fetal plasma. A free fetal:maternal ratio, 
calculated from the Henderson-Hasselbalch 
equation, and assuming a pH gradient across the 
placenta of 0-1, would be predicted 10 be 0-98 at 
equilibrium. The total phenytoin fetal:maternal 
ratio, calculated from known protein binding in 
fetal and maternal blood, would be 1-47. 
Cord:maternal plasma concentration ratios 
measured here were somewhat lower, possibly 
because at delivery the pH gradient was greater 
than 0-1, or because of fluctuations in maternal 
levels and consequent incomplete equilibration. 
Total phenytoin concentrations were found to be 
approximately equal in maternal and fetal 
plasma in this study as in others (Mirkin 1971; 
Sherwin et al. 1974; Baughman & Randinitis 
1970; Landon & Kirkley 1979). 

The 'therapeutic' concentrations of phenytoin 
found in these babies were not associated with 
any evidence of neonatal depression, nor indeed 
was there evidence of teratogenesis in any baby 
(admittedly a small series). Some deliveries took 
place beyond our reach, but those mothers that 
were followed up were encouraged to breast 
feed to mitigate possible withdrawal fits. None 
occurred, and neonatal saliva phenytoin fell 
rapidly in the first 2 weeks, and remained negli- 


gible despite appreciable quantities of phenytoin 
in mothers' milk (unpublished observation). 

Phenytoin remains the most widely prescribed 
anticonvulsant, so that many epileptics become 
pregnant while receiving it. It is not a powerful 
teratogen, and undesirable effects in mother and 
baby can be minimized by careful dosage con- 
trol. We therefore urge that saliva phenytoin be 
monitored regularly during pregnancy and in the 
puerperium in order to make appropriate dose 
adjustments. 
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Blood group antibody screening tests during pregnancy 
P. J. BOWELL, D. L. ALLEN, C. C. ENTWISTLE 


Summary. In a 2-year period 667 sera from approximately 70 000 
(0-95%) antenatal patients were found to contain 726 atypical red blood 
cell antibodies. Overall, 66% of the immunized mothers were rhesus 
(D) positive. Apart from four antibody specificities to rhesus system 
antigens, knowledge of the rhesus (D) group gave no guide to the ability 
ofthe patients to form any of the remaining 21 specificities encountered. 
Of the 726 antibodies 221 (30%) were not detected in the initial sample 
tested and 50 of the 92 patients who produced antibodies during preg- 
nancy had not developed detectable antibody when they were sampled 
at 28 weeks. The significance of these late onset antibodies is discussed 
both in relation to the risk of haemolytic disease in the newborn and 
transfusion reactions in the mother. An optimum protocol for testing is 
defined which takes account of antibody production during the preg- 
nancy and use of this protocol constitutes an attempt to combine maxi- 
mum clinical safety with minimal consumption of resources. 


Haemolytic disease of the newborn (HDN) is 
Classically associated with maternal allo- 
immunization to the rhesus (D) factor, less often 
with antibodies such as anti-c, anti-E. and anti-K. 
Except for rare anecdotal cases, most other red 
cell antibodies encountered in pregnancy are of 
little danger to the fetus. But virtually all mater- 
nal antibodies can present problems for the 
woman since they can cause haemolytic transfu- 
sion reactions. Because of the frequent need to 
provide blood around the time of delivery, 
everyone involved should appreciate the poten- 
tial hazards for the sensitized patient. It is essen- 
tíal to anticipate difficulties relating to the supply 
of compatible blood since extensively grouped 
blood is not regularly available. 

All antenatal patients should, therefore, have 
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blood samples assessed for evidence of allo- 
immunization. But there is no uniform agree- 
ment about the need for, and the timing of, 
repeat antibody screening tests during preg- 
nancy. We have reviewed 2 years' serological 
data, in an attempt to determine the optimal 
time(s) for taking samples which would combine 
maximal safety for mother and baby with econ- 
omy of resaurces and effort. 


Patients and methods 


In the 2 years 1983 and 1984, there were approxi- 
mately 70 000 births in the region served by the 
Oxford Regional Blood Transfusion Centre 
(RTC). Blood samples from all pregnant women 
were screened for atypical red cell antibodies. 
Approximately half the blood samples were 
tested at the RTC, the remainder at six district 
hospital blood bank laboratories. 

sampling protocols and test procedures varied 
between laboratories, but were essentially 
similar to those used at the RTC as follows. All 
patients were tested at the booking visit and 
again at about 34—36 weeks gestation. Patients 
with a history of previous blood transfusion, and 
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all rhesus (D) negative patients, were checked 
again at about 28 weeks. For the purpose of this 
study the booking sample was defined as the first 
sample received before the 26th week. Antibody 
screening procedures, biased towards the detec- 
tion of high thermal optimum antibodies, 
included a pre-enzyme modified cell method 
(three separate cells), and the low ionic strength 
saline antiglobulin method (two cells). All sera 
found to give positive screening results were 
tested more extensively at the RTC for con- 
firmation of antibody identity and potency; 
more frequent blood samples were obtained 
from these patients for the remainder of the 
pregnancy. 

Alloimmunized patients with potent anti- 
bodies, and with consorts positive for the corre- 
sponding blood group antigens, were delivered 
at the direction of local obstetricians and at a 
time determined by a combination of one or 
more of the following factors: maternal serum 
antibody potency; amniotic fluid AOD*® and 
lecithin/sphingomyelin ratio results; previous 
history of HDN. 

Cord blood specimens were initially tested at 
hospital laboratories for haemoglobin, bilirubin, 
blood group and direct antiglobulin tests. Many 
were also later tested at the RTC for genotype 
and eluate studies. Neonatal treatment was 
instigated at the direction of local paediatricians. 
Details of immediate neonatal treatment were 
obtained by a simple questionnaire issued by the 
RTC. Information about subsequent therapy, 
however, was rarely available. 

Details of maternal transfusion history, parity 
and gestation were culled from answers to rou- 
tine questions posed on antenatal serology 
request cards. 


Results 


Of the 70000 women tested 667 (0-9596) pro- 
duced a total of 726 high thermal optimum, 
atypical red cell antibodies. The nature and fre- 
quency of the antibodies encountered is shown 
in Table 1. Of the 726 antibodies identified 394 
(54%) were to antigens within the rhesus blood 
group system. Because of the relatively greater 
clinical significance of these antibodies they are 
shown in more detail than the remainder, which 
are simply collated into blood group systems. A 
total of 31 patients produced antibodies to anti- 
gens in two different blood group systems; one 
to three systems and one to antigens in four 


Antibody screening tests in pregnancy 1039 


different systems. Overall 441 (66%) of the anti- 
body producers were rhesus (D) positive. After 
omitting those patients producing anti-D, anti-c, 
anti-f and anti-e, the proportion that was rhesus 
(D) positive was 382 of 451 (85%). 

Of the 726 antibodies identified 221 (30%) 
were not detected in the first sample tested 
during the pregnancy. Of 92 patients producing 
antibodies during pregnancy 50 did not have 
detectable antibody in the first sample tested or 
in the 28th week sample. 

Table 1 also shows the overall proportion of 
sensitized patients known to have had a previous 
blood transfusion (29%). Of the 405 patients 
who had detectable antibody in the initial 
sample of the pregnancy 163 (40%) were known 
to have been transfused previously; where anti- 
bodies were not found until later in pregnancy 
the proportion was 21% (38 of 184). In the 
general antenatal population, the frequency ofa 
known history of previous transfusion was 4:7% 
(228 of 4832). 

During the 2-year period, 31 babies showed 
evidence of severe haemolysis caused by atypical 
red cell antibodies (see Table 2). There were 20 
exchange transfusions and 11 fetal losses com- 
prising seven second trimester losses, two peri- 
natal deaths, and two therapeutic terminations 
for very poor prognosis. All 11 deaths were 
attributable to maternal anti-D sensitization and 
occurred in the early detection group. The fre- 
quency of exchange transfusion amongst incom- 
patible offspring in the ‘early’ anti-D group was 
21% (12 of 58) and 8% (5 of 59) in the ‘later’ 
group. Whereas 3 of 17 (18%) incompatible 
babies required exchange transfusion in the 
‘early’ anti-c group, there were no exchanges in 
the ‘later’ anti-c group. The mean cord blood 
haemogloblin values of the infants requiring 
exchange transfusion were: 11-1 g/dl (7-7—17-1) 
in the ‘early’ anti-D group, 13-5 g/dl (11-4-17-7) 
in the ‘late’ anti-D group and 17:0 g/dl (13-7- 
22-9) in the ‘early’ anti-c group. 

The other 13 fetal losses shown in Table 2 were 
not deemed to be attributable to HDN because 
either the antibody potency was too low and/or 
the period of fetal contact with the antibody was 
too short. Post-mortem studies, where per- 
formed, excluded HDN as the cause of fetal 
death. Four sensitized patients moved from the 
Oxford region during the pregnancy and the out- 
come could not be determined. 
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Discussion 


With the increasing need for efficient and econ- 
omic testing, this study set out to see what 
changes, if any, should be made to current pro- 
tocols. In particular the value of repeat serologi- 
cal tests was examined. Although there has been 
no previous specific study on this matter, many 
have opted for at least two serological tests 
during pregnancy on all women (Beal 1979; Aus- 
tin et al. 1976; Editorial 1981). 

Blood grouping and red cell antibody testing, 
though heavily biased towards the prevention 
and management of the continuing problems of 
HDN, also give advanced warning of possible 
difficulties about blood supply (Biale & 
Dvilansky 1982). This latter point is especially 
relevant to the urgency of blood demands late in 
pregnancy, and the fact that 16-2296 of women 
(at least in this area) have blood cross-matched 
during pregnancy. 

The majority of the 667 sensitized women 
were at risk of a haemolytic reaction if trans- 
fused, and blood supplies could have been 
delayed without early warning of the presence of 
atypical antibodies. Indeed, many smaller hos- 
pital blood banks could not provide suitable 
blood immediately for these patients from their 
relatively small blood stocks. Also, neither fly- 
ing squad nor other emergency blood stocks 
would have been tested for many of the blood 
groups for which corresponding antibodies were 
found. It is therefore essential for the safe 
management of the mother to foresee any diffi- 
culties with the supply of blood. Antibody 
screening protocols must reflect this problem 
and RTC's and blood banks should coordinate 
their services accordingly. 

Knowledge of the rhesus (D) group of ante- 
natal patients is essential for the proper provi- 
sion of anti-rhesus (D) prophylaxis. Given the 
opportunities for blood grouping, sample- 
labelling and reporting errors, it is important 
that the blood group is checked on more than 
one occasion. Since the blood group of the vast 
majority of the women in their first pregnancy 
(who constitute 40-45 % of the pregnant popula- 
tion) will not be known, these women in particu- 
lar should have their blood grouped during the 
first trimester when abortion is most likely and 
on at least one other occasion later in the preg- 
nancy. The blood group of a significant propor- 
tion of multiparae will also not be known and 
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would thus qualify for the same sampling 
protocol. 

In this study at least 30% of women who 
developed blood group antibodies did so after 
the first assay had been performed. Certain anti- 
bodies were produced more often during the 
pregnancy (Jk*/Jk^, M/N) than others (C", Kell 
etc.), possibly because of the relatively high inci- 
dence in the general population and thus the 
consorts, of the corresponding antigens. It is 
apparent that rhesus (D) positive as well as 
rhesus (D) negative patients can readily form 
atypical antibodies, since in this survey, 6696 of 
those producing antibodies were rhesus (D) 
positive. Furthermore, after excluding those 
patients with anti-D, and anti-c/anti-e/anti-f, 
which can only be made by rhesus (D) negative 
and rhesus (D) positive patients respectively, 
the rhesus (D) type of the remainder precisely 
matches the distribution of the rhesus (D) type 
(8596 positive) in the antenatal population. 
Thus, knowledge of the rhesus (D) type gives no 
indication of the ability to form antibodies, and 
therefore all patients should be retested on a 
second occasion in pregnancy. This permits not 
only blood group confirmation, but also a later 
check for recently developed or previously 
missed antibodies. 

In spite of prophylaxis, HDN has far from 
disappeared. Although clinical problems caused 
by antibodies other than anti-D have propor- 
tionately increased during the past 15 years 
(Hardy & Napier 1981), those caused by anti-D 
are still both more severe and more frequent. 
The fetal mortality and morbidity shown in 
Table 2 illustrate the continuing problems, with 
11 of 120 (9-296) fetal losses and 17 of 120 
(14-296) exchange transfusions in known rhesus 
(D) incompatible offspring of sensitized 
mothers. Also although there were no fetal 
losses and fewer exchange transfusions in the 
‘late’ antibody-detection group, 5 of 60 (8:396) 
as against 12 of 60 (20%), even these babies are 
not totally safe. Since the extent of treatment an 
infant receives is not only a feature of the mater- 
nal antibody potency, but also reflects the period 
of contact of that antibody with the fetal cells, 
early delivery of the affected fetus is often neces- 
sary. Thus it follows that it is essential to have as 
much warning of potential difficulties as is poss- 
ible. We therefore recommend that all rhesus 
(D) negative patients should have additional 
serological tests at 28 weeks, although others 
advocate even more frequent sampling 
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(Queenan 1982; Whitfield 1984). We believe 
that 28 weeks is early enough to give adequate 
warning because there were no fetal losses due 
to HDN in the ‘late’ antibody-detection group 
either in this study or during the previous 15 
years in which this policy has been advocated 
and full records maintained. The quality of the 
antibody screen on the initial sample is, how- 
ever, vital: poor antibody detection methods 
may miss weak antibodies, which by 28 weeks 
might have reached dangerous or even lethal 
levels. 

Next in importance to anti-D comes anti-c 
which caused three babies to requir2 exchange 
transfusion during this study. Again, infants of 
mothers with antibodies at booking were more 
likely to require exchange transfusion 3 of 19 
(15-896) than those where the antibodies were 
found later (no exchanges). However, none of 
the three babies were born dangerously anaemic 
and all babies in this study affected by anti-c 
required treatment only for hyper- 
bilirubinaemia, although anecdotal cases of 
severely anaemic infants have been reported 
elsewhere. A further illustration of the compara- 
tive importance of anti-c and ant-D is that 
whereas the proportion of the antenatal popula- 
tion eligible to make either antibody is very 
similar (17% and 15%), the number of patients 
who developed antibody was 49 (1 ın 243) and 
258 (1 in 66) respectively. Of the women who 
were sensitized to c 4596 were known to have 
been transfused. It has been previously sug- 
gested that all women of child-bearing age 
should be both c grouped and given c negative 
blood when appropriate (Fraser & Tovey 1976). 
Such a policy would have prevented fewer than 
half the sensitizations seen and only a very few 
fetal problems, yet have required both consider- 
able time and effort. 

Of the sensitized women 2996 were known to 
have been transfused previously: this 1s a much 
higher proportion than that found overall in the 
pregnant population (4-796). However, transfu- 
sion is not always the stimulus for the antibody 
production. Thus, although 20% of patients with 
anti-D were known to have been transfused pre- 


. viously, none had been given rhesus (D) incom- 


patible blood and in most of them it is likely that 
the obstetric incident necessitating a transfusion 
: was responsible for the sensitization. Conversely 


ES “zas with anti-K production, blood transfusion is 


* usually the cause of sensitization. Overall, pre- 
viously transfused women are at a relatively high 


risk of producing atypical antibodies, since 40% 
of those with antibodies at booking and 21% of 
those developing antibodies later in the preg- 
nancy were known to have been transfused pre- 
viously. Because of this higher risk, and because 
of the difficulties of supplying some of the rarer 
types of compatible blood we recommend that 
all previously transfused patients be checked for 
the second time, like rhesus (D) negative 
women, at 28 weeks gestation. In spite of this, of 
92 patients producing antibody during preg- 
nancy, 50 (54%) were known not to have had 
detectable antibody even by 28 weeks. A third 
sample is clearly required from these high-risk 
groups at a time when the incidence of feto- 
maternal haemorrhage is approaching maxi- 
mum (Cohen et al. 1964). A sample at 34-36 
weeks gestation would appear to be satisfactory 
and permit not only early delivery of the at-risk 
child, but also allow reasonable warning for 
appropriate provision of compatible blood. 

None of the remaining antibodies listed in 
Table 1 caused overt clinical problems to the 
infant. The only other examples of HDN 
reported to us were caused by anti-A/B anti- 
bodies, for which we and many others do not 
regularly screen. However, not only are these 
regular rather than atypical antibodies, but also 
given the high frequency of ABO incom- 
patibility during pregnancy (approximately 
25%), they cause very few and usually only 
minor problems. Although none of the other 
antibodies listed in Table 1 caused major prob- 
lems for the infants, it is prudent for these sen- 
sitized mothers to be delivered at hospitals with 
the necessary facilities for the adequate care of 
the mother at delivery and for the infant after 
birth. 

Our blood sampling recommendation in preg- 
nancy has been vindicated by the absence of 
unexpected fetal losses and with very few 
reported cross-match difficulties. It is as follows: 
the first specimen taken in early pregnancy 
should ideally coincide with rubella and initial 
haematological testing to reduce the number of 
venepunctures performed; women who are 
either rhesus (D) negative or who have been 
previously transfused should be rechecked at 28 
weeks gestation, and all women regardless of 
rhesus (D) type or transfusion history should be 
tested again at about 34-36 weeks. Sampling 
protocols are adjusted for those women found to 
have antibodies and reflect both the antibody 


specificity and potency, and the corresponding 
blood type of the consort. 
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The significance of anti-c alloimmunization in 


pregnancy 


P. J. BOWELL, S. E. BROWN, A. E. DIKE, M. J. INSKIP 


Summary. In an 8-year period, 177 of 280 000 pregnancies were compli- 
cated by maternal anti-c alloimmunization. Although there was one 
neonatal death associated with anti-c haemolytic disease of the new- 
born, only two infants were severely anaemic at birth. A total of 11 
babies required exchange transfusion, but nine of these developed 
hyperbilirubinaemia alone. The remaining c positive infants were either 
unaffected or only mildly affected by erythroblastosis fetalis. A strategy 
for management of these pregnancies is outlined, and proposed 
methods of prevention and serological control are discussed. 


Haemolytic disease of the newborn (HDN) 1s 
classically associated with maternal allo1mmu- 
nization to the rhesus (D) factor, less often with 
antibodies such as anti-c, anti-E and anti-Kell. 
Most other atypical red cell antibodies encoun- 
tered in pregnancy are generally of little con- 
sequence to the fetus. 

Experience at the Oxford Regional Blood 
Transfusion Centre (RTC) suggests that, apart 
from anti-D, anti-c causes most clinical prob- 
lems (Bowell et al. 1986). We have therefore 
analysed our records of relevant pregnancies 
presenting during an 8-year period to determine 
both the frequency of anti-c sensitization, and 
the incidence and nature of resulting clinical dif- 
ficulties. The value of both existing and pro- 
posed methods of serological control (Phillips 
1986), together with the likely benefits of a poss- 
ible method of reducing antisensitization (Fraser 
& Tovey 1976), have also been examined. 
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Patients and methods 


In the Oxford Region there are approximately 
35000 pregnancies annually. All antenatal 
patients, regardless both of rhesus (D) status 
and parity, have at least two red cell serology 
investigations during pregnancy. Approxi- 
mately half these tests are carned out at the 
Oxford RTC and the remainder at six district 
general hospital laboratories. Antibody screen- 
ing methods. although showing minor differ- 
ences between laboratories, are essentially 
similar, comprising both two-stage enzyme and 
indirect antiglobulin (LAGT) methods. Individ- 
ual samples from between two and five control- 
cell donors are used for antibody screening 
purposes. 

All samples giving positive screening tests 
were further tested at the RTC to confirm both 
the identity and titre of the antibody. When 
more than one antibody specificity was found in 
any sample, the anti-c potency was determined 
using control cells which were heterozygous for c 
and negative for the other antigen(s). Repeat 
antibody investigations and titrations were per- 
formed monthly until 28 weeks gestation, and 
thereafter fortnightly until delivery. Paternal 
rhesus genotypes were determined at the RTC. 

Details regarding the patient's transfusion 
history were obtained from the request card 
accompanying each sample. After delivery a 


detailed questionnaire was sent to eitber the 
local obstetrician or haematologist to determine 
both the laboratory data and clinical details for 
each patient. Case notes were examined when 
necessary to obtain information not available 
from the questionnaires and request cards. 

Decisions regarding the obstetric manage- 
ment and timing of delivery were taken by local 
obstetricians at the 12 district hospitals, with 
advice from the RTC when requested or deemed 
necessary. Management of the infant during the 
neonatal period was under the direction of the 
local paediatric staff. 

This study covers the 8-year period 1978-1985 
and 280 000 pregnancies. 


Results 


Of the 280 000 pregnancies 177 showed evidence 
of anti-c alloimmunization, these were derived 
from 162 patients, with 15 having two pregnan- 
cies during the eight year period. In 82 patients 
the sera contained additional atypical red cell 
antibodies: 67 contained anti-E and 19 had one 
or more of the following: anti-C", Le*, Le>, Jk*, 
Jk’, s, Kell, Kp*. 

Examination of transfusion histories showed 
that 83 (5196) patients had been previously 
transfused, 68 (42%) had not, and the transfu- 
sion history of 11 (7%) patients could not be 
determined. 

Maximum antibody titration values ranged 
from neat to 1/256 (LAGT): in 129 pregnancies 
the maximum anti-c potency was 1/8 or less by 
IAGT, the values in 45 others are shown in Table 
1 and the remaining three had titres of 1/16 and 
1/64 (c negative infants), and 1/64 (non-HDN 
intrauterine death). 

The outcomes of the 177 pregnancies included 
two spontaneous abortions, two intrauterine 
deaths (non-HDN), one induced abortion (high 
maternal AFP) 169 singleton infants and three 
sets of twins. 
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There was one neonatal death (case CB178) 
during the first year of the study. This infant 
weighed 2-73 kg and was in extremely poor con- 
dition at birth, very difficult to resuscitate with 
the stigmata of severe erythroblastosis (cord 
blood haemoglobin 8:1 g/dl, ascites and 
hepatosplenomegaly). Although an immediate 
exchange transfusion successfully raised the 
haemoglobin level from 5-5 to 11-1 g/dl, the 
infant continued to show very poor respiratory 
effort, had persistent acidosis, and had obvious 
neurological (CNS) damage. It would appear 
that the CNS damage, which was thought to 
have occurred antenatally, influenced the con- 
tinuing haematological management in that no 
further exchange transfusions were attempted. 
The infant died on the seventh day. At post- 
mortem, in addition to the obvious indications of 
severe HDN, the brain was found to be com- 
pletely infarcted and semi-liquified. 

A total of 13 babies required exchange trans- 
fusion (Table 1) but two of these were deemed 
not to have been for anti-c HDN (one had severe 
bruising following facial presentation, maternal 
anti-c titre 1/8 and cord blood Hb 22-9 g/dl; the 
other was both E and c positive but the maternal 
serum contained anti-E 1/32 and anti-c neat 
only, cord blood haemoglobin 20-1 g/dl). Of the 
remaining 11 infants (Table 2) two were born 
with severe anaemia, haemoglobin values 8:1 
(case CB178) and 9-1 g/dl, at 37 and 38 weeks of 
gestation respectively; both mothers had a 
history of previous HDN (exchange transfusion 
and self-resolving hyperbilirubinaemia respec- 
tively) and had anti-c alone. Nine babies 
required exchange transfusion because of neo- 
natal hyperbilirubinaemia, one was born at 36 
weeks, two at 37 weeks, two at 38 weeks and four 
at 39 weeks gestation. In seven of these nine 
pregnancies anti-c was found either alone or was 
the only antibody present which was incompati- 
ble with the infant's red cells; two mothers had 
additional incompatible antibodies (one had 


Table 1. Relation between maternal anti-c potency and requirement for exchange transfusion in 45 pregnancies 


Maximum maternal anti-c titre 


Neonatal exchange transfusion 


n 
Yes 11 
No 33 
Not known 1 


* One neonatal death 
t Delivered abroad and outcome unknown 


1/32 1/64 1/128 1/256 
3 4 1 2* 
12 7 3 1 
0 lt 0 0 
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Table 2. Relation between maternal anti-c potency and cord blood haemoglobin values in 45 pregnancies 





Maximum maternal anti-c titre 





Cord blood haemoglobin value (g/dl) n 1/32 1/64 1/128 1/256 
«10 2 0 1 0 I 
10-14 9 3 3 1 1 
14 19 8 5 1 1 
Not knownt 15 4 3t 2 0 





* Neonatal death. 


f None of these infants required exchange transfusion (see note 1) 


t One patient delivered abroad and outcome unknown. 


anti-c and anti-E of equivalent titre, 1/16; the 
other had very weak anti-Jk*). Three infants 
received two exchange transfusions, the 
remainder only one. 

Six women had an amniocentesis in the second 
or third trimester, in two no clear fluid could be 
obtained, three of the others had a single amnio- 
centesis and one had five. The three patients 
having a single amniocentesis had AOD*? values 
equivalent to Liley’s lowest zone: although two 
of the three resulting infants required an 
exchange transfusion none was anaemic. Patient 
CB178 had an anterior placenta and had five 
attempts at amniocentesis between 26 and 30 
weeks gestation; only one, at 27 weeks, suc- 
cessfully obtained clear fluid giving a AOD^* 
value in the upper half of Liley's mid-zone. This 
patient declined further offers of amniocentesis 
after the 30th week. 


Discussion 


Anti-c ıs but one of many atypical antibodies 
that can be produced by rhesus (DJ positive 
patients during pregnancy. This antidody has 
been reported to cause both HDN and haemo- 
lytic transfusion reactions (Astrup & Kornstad 
1977; Mollison 1983). Although in our experi- 
ence (Bowellet al. 1986) other antibodies such as 
anti-E and anti-Kell are found more frequently 
in pregnancy, the importance of anti-c sensitiza- 
tion assumes greater significance because the 
incidence of the c positive group in the general 
(and therefore the paternal) populaticn is rela- 
tively high at 84%. 

Although 177 of 280 000 (0-63 per 1000) preg- 
nancies showed evidence of anti-c alloimmu- 
nization during the 8-year period, it is unlikely 
that any single hospital in the Oxford Region 
would have experienced more than two or three 
such pregnancies annually. Thus any individual 


Obstetrician will have rarely encountered 
patients with this type of sensitization, and may 
well be unfamiliar with both its significance and 
method of management. The aims of this report 
are to highlight both the specific and relative 
importance of anti-c antibodies found during 
pregnancy. 

Maternal anti-c alloimmunization appears to 
be a rare cause of fetal death, since during the 8 
years of the study there was only one neonatal 
death associated with anti-c HDN; it is also not 
clear whether the CNS damage in this infant 
resulted from HDN or from some other underly- 
ing pathology. Furthermore, it is possible that 
the erythroblastosis might have been reduced if 
there had been ultrasound guidance for the 
amniocenteses and greater compliance from the 
patient, thus resulting in earlier delivery. Infant 
morbidity caused by anti-c also appears to be 
usually minor and infrequent, with only two 
babies being born severely anaemic and only 11 
receiving exchange transfusion (4/100 000 
births). Comparable figures for rhesus (D) HDN 
during the same period were 30 deaths, 49 
severely anaemic infants and 131 receiving 
exchange transfusion (47/100 000 births). 

A further indication of the relative immu- 
nogenicity of the rhesus D and c antigens can be 
obtained by contrasting the sensitization rates 
for both antibodies. Approximately 1646 of the 
patients studied would have been c negative, 1.e. 
44 800. Of this number, 177 (0:39%) developed 
anti-c antibodies: this contrasts with an anti-D 
sensitization rate of 1-796 for rhesus (D) nega- 
tive patients (Bowell et al. 1985). Additionally, 
the incidence of anti-D sensitization is artificially 
lowered probably by a factor of four by post- 
delivery prophylaxis, and unlike anti-c very few 
examples of anti-D are produced following 
transfusion. 

Of the 162 c sensitized patients 82 (51%) had 


at least one other blood group antibody. The 
strong association with anti-E sensitization, 67 
of 162 (4196), should serve as a reminder of the 
need to ensure that patients with pre-existing 
anti-E are transfused with c negative blood when 
appropriate. It is also important to check that 
patients with anti-c do not have additional allo- 
antibodies, for although these might not com- 
pound any HDN, they would most certainly 
delay the provision of compatible blood for 
transfusion. 

A particular transfusion problem for c sen- 
sitized obstetric patients is to ensure that rhesus 
(D) negative blood, which has a double dose of c 
antigen, is not used as an emergency measure 
during major haemorrhagic episodes. Some 
clinical staff see rhesus (D) negative blood as the 
universal donor type, suitable for all patients; 
transfusion of such blood to these patients would 
probably not only cause serious transfusion 
reactions, but also add to the danger of 
erythroblastosis in subsequent pregnancies. 

Although amniocentesis was successful in 
only four patients, it is reassuring to note that the 
amniotic fluid AOD*® values gave some indica- 
tion of the degree of HDN. Unfortunately the 
one pregnancy (CB178) where essential infor- 
mation might have been provided by amniocen- 
tesis was complicated both by an anterior 
placenta and a lack of ultrasound scanning 
facility for amniocentesis. However, the single 
AOD*® value obtained at 27 weeks in this preg- 
nancy gave the highest reading in the study, in 
the upper half of Liley’s mid zone. Although one 
can only speculate what might have happened 
during the remainder of this pregnancy, it is our 
belief that amniocentesis does have a role to play 
in the management of c sensitized pregnancies. 
Ideally the threshold at which this procedure is 
applied should be a little lower than that at which 
severe in-utero problems might occur. Our 
threshold, therefore, has been set at a titre of 
1/32 IAGT, one titration point down from that at 
which severe anaemia was first seen but at a level 
where 20% of infants received exchange transfu- 
sion for severe hyperbilirubinaemia (Tables 1 
and 2). Since even the most severely affected 
babies in this study were not born until or after 
36 weeks gestation, it is only in a very excep- 
tional case that an amniocentesis would be 
necessary before 28 weeks. Probably for most, a 
single amniocentesis at 34 weeks would be 
adequate: this would allow either a projection of 
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a date for safe-delivery or indicate that the preg- 
nancy should proceed to term. 

Although just over half the women in the 
study were known to have been transfused pre- 
viously, in many instances it was not known 
whether a feto-maternal bleed or transfusion 
caused the immunization. Only five of the 11 
women whose infants required exchange trans- 
fusion, and one of the two with severely anaemic 
infants, had been previously transfused. Thus a 
policy of c grouping all women who have blood 
transfusions before the menopause and transfus- 
ing them with c negative blood when appropriate 
(Fraser & Tovey 1976) would have prevented 
very few clinical problems during the study 
period and yet have involved considerable effort 
and expense. We believe, therefore, that such a 
policy is not justifiable. 

Given the relatively infrequent and usually 
minor problems associated with c sensitized 
pregnancies, it would seem that a prophylactic 
regimen akin to that currently used to prevent 
rhesus (D) HDN is unnecessary. 

An unexpected problem found during the 
study was the frequent omission of the necessary 
cord blood tests at delivery, especially when the 
maternal anti-c level was 1/8 or below. On 20 
occasions no cord blood samples were collected 
at delivery, and on a further eight, blood group 
and direct antiglobulin tests were not per- 
formed; cord blood haemoglobin and bilirubin 
levels were also not determined on 45 and 52 
occasions respectively. Although we have 
encountered relatively few clinical problems due 
to anti-c sensitization, failure to test cord blood 
samples could cause early laboratory indications 
of erythroblastosis to be missed, with con- 
sequent risks to the infants. There was one such 
case during this study, when mother and infant 
were discharged before test results were known, 
and the baby had to be readmitted for exchange 
transfusion after severe jaundice had developed. 

It has recently been suggested that an auto- 
mated assay of anti-c potency (Phillips 1986), as 
now widely used for anti-D throughout the 
United Kingdom (Urbaniak 1985), could lead to 
a better prediction of clinical outcome. Whilst 
this assumption is probably correct, it would 
seem an impractible suggestion for most labora- 
tories since even we, testing samples from a rela- 
tively large antenatal population, would expect 
to see no more than two or three c sensitized 
patients monthly. The only conceivable manner 
in which both the time and expense could be 
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justified would be if the automated quantitation 
method was performed at either rational or 
super-regional laboratories. The benefits of such 
a system, however, would be lost if any resulting 
communication difficulties prevented rapid 
return of data to enable adequate clinical 
control. 

Although we have seen two instances of 
severe anaemia with one neonatal death, and we 
are aware of other anecdotal reports of severe 
problems (Hardy & Napier 1981), it appears that 
close serological control with regular manual 
antibody potency estimates, coupled with 
amniocentesis when necessary, is adequate for 
the safe management of all but the rarest 
examples of maternal alloimmunization. Preg- 
nancies where the maternal anti-c titre remains 
at or below 1/16 should be allowed to proceed to 
term. Delivery for the remainder is generally not 
necessary before the 36th week and should be 
planned in accordance with the interpretation of 
amniotic fluid AOD*? values. 
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Inadequate maternal vascular response to placentation 
in pregnancies complicated by pre-eclampsia and by 
small-for-gestational age infants 


T. Y. KHONG, F. DE WOLF, W. B. ROBERTSON, I. BROSENS 


Summary. An examination of the maternal vascular response to placen- 
tation shows that physiological changes in the placental bed normally 
extend from the decidua into the inner myometrium. In pre-eclampsia 
and in a proportion of pregnancies with small-for-gestational age infants 
(SGA) the physiological changes are restricted to the decidual segments 
alone. In addition, complete absence of physiological changes through- 
out the entire length of some spiral arteries is seen in pre-eclampsia and 
SGA. This new observation is confirmed in a study of basal plates of 
placentas from abnormal pregnancies. Intraluminal endovascular 
trophoblast may be seen in the placental bed spiral arteries in the third 
trimester in pre-eclampsia and SGA, a feature not seen beyond the 
second trimester in normal pregnancy. These findings point to a defect 
in the normal interaction between migratory trophoblast and maternal 


uterine tissues in pre-eclampsia and in SGA. 


The human placenta receives its blood supply 
from more than 100 uteroplacental arteries 
(Brosens & Dixon 1966; Boyd & Hamilton 1970) 
which are elaborated by the action of migratory 
interstitial and endovascular trophoblast on the 
spiral arteries in the placental bed (Harris & 
Ramsey 1966; Brosens et al. 1967; Boyd & 
Hamilton 1970). The conversion of the spiral 
arteries of the non-pregnant uterus to the utero- 
placental arteries has been termed ‘physiological 
changes' (Brosens et al. 1967) and, in normal 
pregnancy, these trophoblast-induced vascular 
adaptations extend back from their openings 
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into the intervillous space to where the spiral 
arteries originate from their parent radial 
arteries in the inner myometrium. It is thought 
that this vascular phenomenon is effected in two 
stages, the conversion of the decidual segments 
of the spiral arteries by a wave of endovascular 
trophoblast migration in the first trimester and 
the myometrial segments by a subsequent wave 
in the second trimester (Robertson et al. 1975; 
Pijnenborg et al. 1983). 

There is good evidence from haemodynamic 
studies (Browne & Veall 1953; Dixon et al. 1963; 
Lunell et al. 1979, 1982; Clavero-Nunez 1980; 
Campbell et al. 1983; Trudinger et al. 1985; 
Pearce et al. 1986) that the blood supply to the 
fetoplacental unit is impaired in pre-eclampsia 
and in most pregnancies with small-for- 
gestational age infants (SGA) even when they 
are not associated with the hypertensive dis- 
orders of pregnancy. A plausible morphological 
explanation for the reduced placental blood 
supply in these pregnancy disorders was the dis- 
covery (Brosens ef al. 1972) that in pre- 
eclampsia and in a proportion of pregnancies 
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with SGA the physiological vascular changes are 
restricted to the decidual segments of the utero- 
placental arteries leaving the myometrial seg- 
ments unaltered in their musculoelastic 
architecture and thereby undisturbed and 
responsive to vasomotor influences. It was sub- 
sequently postulated (Robertson et al. 1975) that 
this defective maternal vascular response to pla- 
centation is due to inhibition of the second wave 
of endovascular trophoblast migration that 
normally occurs from about 16 weeks gestation 
onwards. Although there are differences of 
opinion on aspects of interpretation of mor- 
phological features, other investigators (Shep- 
pard & Bonnar 1976; Brosens et al. 1977; 
Gerretsen et al. 1981; Hustin et al. 1983; Pearce 
et al. 1986) agree that, in pre-eclampsia and in 
some pregnancies with SGA, the maternal vas- 
cular response to placentation is something less 
than adequate. 

On the other hand, restriction to physiological 
vascular changes cannot be the only factor con- 
tributing to a reduction in placental blood supply 
as not all pre-eclamptic pregnancies with 
incompletely formed uteroplacental arteries are 
complicated by SGA and a substantial propor- 
tion of those with SGA unassociated with pre- 
eclampsia apparently have fully developed phys- 
iological vascular changes (Sheppard & Bonnar 
1976; Brosens et al. 1977; Gerretsen et al. 1981; 
Hustin et al. 1983). Another possible factor, 
which has never been investigated, although 
suggested (Robertson et al. 1985), is that in pre- 
eclampsia and in SGA there may be significantly 
fewer than the normal number of uteroplacental 
arteries formed. This idea was reinforced by the 
finding in a recent instance of SGA (Pearce et al. 
1986) that a placental bed biopsy contained a 
fully developed uteroplacental arterv extending 
from the myometrium to the intervillous space 
and a second spiral artery showing no evidence 
of physiological changes throughout its course. 
It was therefore decided to review all our arch- 
ived material of placental bed biopsies and 
caesarean hysterectomy specimens in an attempt 
to assess the proportion of spiral arteries in the 
placental bed converted to uteroplacental 
arteries and the proportion uninvolved with 
physiological changes throughout their whole 
course from myometrium through the decidua. 
The material came from pregnancies compli- 
cated by hypertensive disorders with or without 
SGA, pregnancies with idiopathic SGA and 
from pregnancies with none of these disorders. 


To supplement this review of placental bed vas- 
cular anatonry, a study was made also of the 
basal plate, containing the terminations of the 
uteroplacental arteries, in a series of delivered 
placentas. This series included placentas from 
normal and abnormal pregnancies. 


Materials and methods 
Placental bed tissue 


Two caesarean hysterectomy specimens from 
pre-eclamptic pregnancies and five caesarean 
hysterectomy specimens from normal pregnan- 
cies with infants of normal birthweights were 
obtained as described previously (Brosens et al. 
1967; Robertson et al. 1967). Placental bed biop- 
sies were obtained at caesarean section from 
normal and abnormal pregnancies at St 
George's Hospital, London, King's College 
Hospital, London and St Rafael-Gasthuisberg 
Hospital, Leuven. A total of 94 biopsies, histo- 
logically ascertained to be from the central zone 
of the placental bed and containing spiral 
arteries for morphological assessment, were 
studied. 

Placenta] bed biopsies were processed by 
methods described by Brosens et al. (1967). Sec- 
tions were cut from each block for haematoxylin 
and eosin (HE) staining, supplemented by sec- 
tions stained by periodic-acid-Schiff (PAS), tri- 
chrome and elastica techniques when thought 
necessary to provide more detailed information. 


Placentas 


Placentas from normal and abnormal pregnan- 
cies derived from vaginal deliveries and at 
caesarean section were examined. Not all pla- 
centas were from cases in which the placental 
bed was also available for assessment of the 
uteroplacental vasculature. A total of 69 placen- 
tas was studied, 17 from normal pregnancies, 48 
from abnormal pregnancies and four that were 
subsequently excluded because the available 
clinical data were inadequate. 

The placentas were fixed in formal-saline for 
5—7 days after which the entire placenta was cut 
into vertical strips, each about 1 cm in width. 
The following blocks were taken (modified from 
Fox 1978): (i) random blocks from the basal 
plate along every second slice from the central 
area of the placenta, (ii) two sections from the 
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edge of the placenta, to include the basal plate, 
randomly taken but at opposite edges to each 
other. 

The blocks were processed routinely and sec- 
tions stained with HE and other supplementary 
stains as performed with the placental bed 
biopsies. 

The maternal uteroplacental vasculature in 
both the placental bed and the basal plate was 
assessed in ignorance of the clinical details of the 
pregnancy. 


Clinical criteria 


For this study normal pregnancies were defined 
as those which were not complicated by pre- 
eclampsia, essential hypertension, SGA, 
diabetes mellitus or a combination of these dis- 
orders. Placental bed biopsies and placentas 
obtained at caesarean section performed for rea- 
sons such as cephalopelvic disproportion, 
breech presentation, unstable fetal lie, rhesus 
isoimmunization, failure to progress during 
labour and for previous caesarean section, and 
placentas obtained from vaginal deliveries fol- 
lowing spontaneous normal labour comprised 
the normal material. 

Clinical criteria for pre-eclampsia were a mini- 
mum blood pressure reading of 140/900 mmHg 
twice 24h apart associated with proteinuria of 
z:500mg/l. If pre-existing hypertension was pres- 
ent at the outset of pregnancy, then a rise of 20 
mmHg diastolic pressure with proteinuria was 
accepted as superimposition of pre-eclampsia on 
essential hypertension. Pre-existing hyper- 
tension, whether of the essential or renal type, 
was diagnosed when the blood pressure reading 
exceeded 120/80 mmHg in the non-pregnant 
state or during the first half of pregnancy. Termi- 
nal hypertension was the occurrence of hyper- 
tension near or at term but unassociated with 
proteinuria. SGA was defined as a birthweight 
below the 10th centile for gestational age accord- 
ing to Thomson et al. (1968) for the babies born 
in London and according to Lubchenco et al. 
(1963) for those born in Leuven. Because much 
of this study was retrospective, using archived 
material, the distinction between SGA and 
actual intrauterine fetal growth retardation had 
not been made in most cases. All such cases were 
therefore classified as the former with an 
unknown proportion of the latter included. 
There were three patients with diabetes mellitus 


dependent on insulin therapy but none with ges- 
tational diabetes. 


Results 
Placental bed tissue 


From each of the five caesarean hysterectomy 
specimens from ‘normal’ pregnancies there were 
sufficient serial sections available to enable 
studies of the individual arteries in their course 
through myometrium and decidua from their 
origin from the radial arteries. From this, it was 
possible to determine that each radial arterv ter- 
minates as two or three spiral arteries. 

The physiological vascular changes seen in 
normal pregnancies were those described in 
other studies (Harris & Ramsey 1966; Brosens ei 
al. 1967; Sheppard & Bonnar 1974) and will not 
be detailed further. In summary, spiral arteries 
in the placental bed lose their muscular and elas- 
tic components which are replaced by a fibrinoid 
layer of variable thickness in which trophoblastic 
cells are embedded (Fig. 1). These utero- 
placental arteries are sinusoidally distended, 
extending from their origin in the myometrium 
through the decidua into the intervillous space 
(Fig. 2). 

A review of sections from the two caesarean 
hysterectomy specimens derived from pregnan- 
cies complicated by pre-eclampsia confirmed 
previous observations (Brosens et aj. 1972; 
Sheppard & Bonnar 1976; Gerretsen et al. 1981; 
Hustin et al. 1983) that the physiological vascular 
changes do not extend from the decidual to the 
myometrial segments of the spiral arteries (Fig. 
3). Additionally, three in eight decidual seg- 
ments had not undergone physiological changes 
but had retained the morphology of arteries in 
the non-pregnant uterus (Fig. 4). This obser- 
vation was confirmed in the study of the placen- 
tal bed biopsies in that some biopsies showed 
decidual spiral arteries with physiological 
changes whereas other biopsies showed decidua! 
spiral arteries unaltered in their morphology 
(Table 1). 

In all pre-eclamptic pregnancies whether or 
not complicated by SGA and/or essential hyper- 
tension, the myometrial segments of spiral 
arteries showed no evidence of trophoblast- 
induced physiological changes. On the other 
hand, absence of physiological changes in myo- 
metrial segments was observed in two-thirds 
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Fig. 1. Normal pregnancy at 36 weeks gestation: physiological changes in a myo- 
metrial segment of spiral artery. The arterial wall has been replaced by fibrinoid in 
which trophoblast is embedded (arrows). Haematoxylin and eosin x 75. 


(16/24) of spiral arteries in patients with SGA 
infants alone. 

Total absence of physiological vascular 
changes in some decidual segments was noted 
also in pregnancies complicated by pre- 
eclampsia or SGA or both, regardless of the 
presence or absence of essential hypertension. 
About half of the sampled arteries derived from 
abnormal pregnancies showed that they had not 
been affected by endovascular trophoblast, 
remaining in the same state as spiral arteries in 
the non-pregnant uterus (Fig. 5). 


Placenta - —— 
Intervillous space — 
Decidua- zz 
Spiral artery - 
(Uteroplacental : 


artery) 
Basal artery - 


Myometrium 


Radial artery - 


Arcuate artery- 


Serosa - xm 


Placental basal plate 


From the 69 placentas studied, maternal vessels 
were seen in the sections taken from 54 speci- 
mens but insufficient clinical data were available 
for four of them. This left 50 placentas for which 
assessment of the maternal uteroplacental vas- 
culature in the basal plate could be correlated 
with clinical condition and outcome. Utero- 
placental arteries, that is spiral arteries showing 
physiological vascular changes, were detected in 
44 (Fig. 6); 15 were from normal pregnancies 





Fig. 2. Diagram of normal blood supply to the placenta. Note the termination of 
radial arteries each into two spiral arteries which have been physiologically con- 
verted (hatched). For clarity the marked coiling and distension have not been drawn. 
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Fig. 3. Pre-eclamptic pregnancy at 34 weeks gestation: myometrial segments of 
spiral artery show absence of physiological changes. Note the infiltration of the 
surrounding interstitium by migratory trophoblast confirming placental bed. 


Haematoxylin and eosin X 112. 





Fig. 4. Pre-eclampsia with small-for-gestational age 
(SGA) at 31 weeks gestation: decidual segments of 
spiral artery show absence of physiological changes 
despite the presence of plentiful nonvillous migratory 
trophoblast in the decidua. Haematoxylin and eosin X 
68. 


(100%) and 29 were from abnormal pregnancies 
(8396). Spiral arteries unaffected by physiologi- 
cal changes were seen in 20 placentas (Fig. 7), all 
of which were from abnormal pregnancies. In 14 
of these 20 placentas from abnormal pregnancies 
both uteroplacental and unaltered spiral arteries 
were observed in different sections of the basal 
plate; thus, six had only spiral arteries not show- 
ing physiological changes (Table 2). 

It should be noted that blocks taken from the 
edge of the placenta contained maternal arteries 
for study in only 12 cases. Both uteroplacental 
arteries and unconverted spiral arteries were 
seen in these marginal blocks from normal and 
abnormal pregnancies. 


Luminal endovascular trophoblast 


In the course of these studies endovascular 
trophoblast was noted in eight cases either free 
in the lumen or more often attached to the 
intima and all eight cases were from abnormal 
pregnancies, which were of 28-38 weeks gesta- 
tion (Fig. 8). This feature was not seen in the 
uteroplacental arteries in normal pregnancies. 


Discussion 


There is general agreement on the anatomy of 
the blood supply to the human non-pregnant 
uterus (Dalgaard 1946; Lundgren 1957; Harris 
& Ramsey 1966; Boyd & Hamilton 1970). The 
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Table 1. Vascular changes in placental bed biopsies 


Decidual segments 





Myometrial segments 





Phys No phys Partial Phys No phys Partial 

Pregnancy complications n changes changes changes* changes changes changes 
DO 
None (normal) 18 18 0 0 18 0 0 
Hypertensive disorders 

Without SGA 14i 4 8 2 0) ll 0 

With SGA 327 13 15 3 0 31 1 
SGA without 

hypertension 24 14 8 2 5 16 3 
Diabetes mellitus 

(uncomplicated) 2 2 0 0 2 0 0 
Terminal hypertension 4 4 0 Q 3 1 0 


mananan NAATA M C. ED EE MEE EE ECC ERN DE EODEM CENE EE MME 
* ‘Partial changes’ include those where there was a mixture of arteries with and without physiological changes and 
also arteries showing only part of their circumference affected by physiological changes. 

t One biopsy contained no decidual segment; 1 three biopsies contained no myometrial segment. 


Phys, physiological; SGA, small-for-gestational age. 


arcuate arteries derive from the uterine arteries 
and run in the outer third of the myometrium, 
giving off two sets of vessels, the centrifugal ones 
which nourish the outer one-third of the myo- 
metrium and the centripetal ones which branch 
in a fan-like manner towards the endometrium. 
These centripetally directed arteries are the 
radial arteries and they give off basal branches 
that supply only the basal endometrium and then 
break up into terminal spiral arteries. These ter- 
minal spiral arteries course through the endo- 


Placenta 


Intervilious space 






Decidua 
Spiral artery 
Basal artery 


Myometrium 
Radial artery 


Arcuate artery - 


Serosa 


metrium giving off numerous vessels that pass 
laterally to supply the neighbouring stroma and 
glands. The spiral arteries terminate in the outer 
third of the endometrium as a leash of arterioles. 

There is disagreement about the pattern of 
branching as the radial artery terminates. 
Dalgaard (1946) thought that division of the 
radial artery into two or more arteries did not 
occur and that a spiral artery was merely a con- 
tinuation of the radial artery. Harris & Ramsey 
(1966) subscribe to this view as their writing 
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Fig. 5. Diagram of abnormal blood supply to the placenta. Note physiological 
changes (hatched) in some decidual segments of spiral arteries but absent in others. 
Myometrial segments are drawn without physiological changes, as in pre-eclampsia. 
but these segments may show physiological changes in some cases of SGA. 
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Fig. 6. Normal pregnancy at 37 weeks gestation: several cuts across a coiled 
uteroplacental artery in the basal plate where it opens into the intervillous space. 


Haematoxylin and eosin x 30. 





Fig. 7. Pre-eclampsia with SGA at 34 weeks gestation: 
spiral artery in the basal plate without physiological 
changes and retaining its musculoelastic structure. 
Haematoxylin and eosin x 67. 


suggests that the radial arteries are called ‘spiral’ 
arteries only upon entering the endometrium. 
Brosens et al. (1967) considered that each radial 
artery divides into two or more spiral arteries. 
Our study confirms this latter view. The fact that 
one radial artery terminates as two or three spi- 
ral arteries is important as it explains the not 
infrequent finding that a uteroplacental arterv 
and an adjacent artery without physiological 
changes may be seen apparently emanating from 
a single radial artery in a placental bed biopsy. 

Our observations on the histology of phys- 
iological changes in the spiral arteries of the 
placental bed in normal pregnancy do not diffe: 
from those of others (Brosens et al. 1967, 1977 
Sheppard & Bonnar 1974; Gerretsen et al. 1981: 
Hustin et al. 1983) and further discussion is 
unnecessary. 

Previous workers (Brosens et al. 1972, 1977: 
Robertson et al. 1975; Sheppard & Bonnar 1976: 
Gerretsen et al. 1981; Hustin et al. 1983) have 
found that in pregnancies complicated by pre 
eclampsia and/or SGA, the extent of thesc 
changes is confined generally to the decidual 
segments; in other words, physiological changes 
are not observed in the myometrial segments of 
the spiral arteries. Our study confirms this obser- 
vation and, in addition, has shown that some 
spiral arteries remain unconverted to utero- 
placental arteries throughout their entire length. 
The latter finding has been reported previously 
in three out of four patients from whom placen- 
tal bed biopsies yielded decidual segments of 
spiral arteries (De Wolf et al. 1980). In the pres- 
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Table 2. Placental basal plate: maternal vascular pathology 





Physiological vascular changes alone 

Physiological vascular changes and unconverted spiral 
arteries 

Unconverted spiral arteries alone 


ent study, we found as many as half of the abnor- 
mal pregnancies showed this absence of 
physiological changes throughout the entire 
length of some spiral arteries clearly indicating 
that they had not been colonized by trophoblast 
at any stage of gestation. 

This new observation of total absence of phys- 
iological changes in a proportion of spiral 
arteries added to the earlier finding of restriction 
of physiological changes to the decidual seg- 
ments of the spiral arteries has important impli- 
cations. The first is that the maternal vascular 
response to placentation in abnormal pregnan- 
cies may be inadequate both qualitatively, as 
shown by the restriction of physiological 
changes, as well as quantitatively, as shown by 
the reduction in the number of uteroplacental 
arteries actually formed. 

It was considered unwise to apply statistical 
analysis to our results because of the formidable 
sampling factors inherent in studies of placental 


Pregnancy 
Normal Abnormal Total 
(n — 15) (n = 35) (n = 50) 
15 15 30 
0 14 14 
0 6 6 


bed biopsies and of random blocks of delivered 
placentas. Nonetheless, it would appear that in 
normal human pregnancy virtually every spiral 
artery in the path of migratory trophoblast is 
subject to physiological changes in the establish- 
ment of haemochorial placentation whereas in 
pre-eclampsia and in SGA many spiral arteries 
are missed or partially resist involvement with 
migratory trophoblast. Insofar as the placental 
bed biopsies are concerned, it must be pointed 
out also that these came from pregnancies with 
severe pre-eclampsia and SGA. With the 
modern approach to treatment, milder cases of 
these conditions are not subjected to caesarean 
section and hence biopsies are not performed. 
To counterbalance this selection factor the find- 
ings in the basal plate of delivered placentas give 
strong support to the above thesis. 

It is tempting to suggest that a reduced 
number of uteroplacental arteries and a restric- 
tion of physiological changes to the decidual seg- 





Fig. 8. Pre-eclampsia with SGA at 32 weeks gestation: endovascular trophoblast is 
seen in the lumen (arrow) of a spiral (uteroplacental) artery at the junction of the 
decidua (top) with the myometrium (bottom). The segment of this artery deeper in 
the myometrium showed no physiological changes. Haematoxylin and eosin X 105. 


Uteroplacental vasculature in pre-eclampsia and SGA — 1057 


ments of those that are formed is an adequate 
explanation for SGA, whether or not it occurs in 
association with maternal hypertension. Our 
results do not substantiate this postulate as there 
were pre-eclamptic pregnancies without SGA 
yet with uteroplacental vasculature as defective 
as those additionally complicated by SGA. It 
may be that the apparent paradox could be 
explained by concentrating attention on fetal 
growth retardation as opposed to SGA. True 
fetal growth retardation can occur in utero yet 
such infants, when born, may be above the 10th 
centile (Keirse 1981). On the other hand, many 
SGA infants will have shown no evidence of 
growth retardation on monitoring in utero. It 
will require a prospective correlative study to 
determine whether or not a morphologically 
defective uteroplacental vasculature is constant 
in growth retardation, as it is in pre-eclampsia 
but not in SGA. Nor can our results support an 
inadequate vascular response to placentation as 
the cause of pre-eclampsia since a similar defect 
may be seen in some pregnancies with SGA but 
without pre-eclampsia. What can be suggested 
with confidence is that the two conditions are 
characterized by a defective interaction of 
migratory trophoblast with uterine tissues in the 
establishment and proper development of 
haemochorial placentation. It is perfectly poss- 
ible that different aetiological factors can act to 
produce the same morphological pattern of 
defective placentation and, while the hyperten- 
sive disorders of pregnancy and SGA frequently 
coexist, it does not necessarily mean that they 
share aetiological factors. 

The finding of intraluminal cytotrophoblast in 
the uteroplacental arteries in the third trimester 
in pregnancies with SGA and pre-eclampsia, a 
phenomenon not encountered in normal preg- 
nancies, is further evidence of defective interac- 
tion between fetal and maternal tissue. This 
could be due to increased resistance on the part 
of maternal tissue or to decreased aggressiveness 
of the trophoblast or to a combination of both. 
The fact that the intraluminal trophoblast was 
found in abnormal pregnancies at between 28 
and 38 weeks gestation, whereas all the ‘normal’ 
pregnancies were closer to term, may be con- 
sidered to weaken the significance of this find- 
ing. But there have been sufficient investigations 
of the placental bed at or near term in normal 
pregnancies and there are enough of our normal 
preterm pregnancies to convince us that intra- 
luminal trophoblast must be a rare finding in the 


third trimester of normal pregnancy (Brosens et 
al. 1967). 

Since the uteroplacental arteries open into the 
intervillous space, the maternal vascular 
response to pregnancy may be studied also from 
the basal plate of the delivered placenta. This is 
advantageous when placental bed biopsies are 
not performed, as in vaginal deliveries, and in 
centres where the placental bed biopsy tech- 
nique is not practised, or where it is contraindi- 
cated as in excessive maternal bleeding. 
However, the finding of characteristic utero- 
placental arteries in the basal plate may not be 
reliable as an indication of normality since the 
myometrial segments of these vessels may be 
devoid of physiological changes. This caveat is 
reinforced by our study of the basal plate where 
uteroplacental arteries were observed in both 
normal and abnormal pregnancies, and also 
where uteroplacental and unconverted spiral 
arteries were both seen in some abnormal preg- 
nancies. What may prove to be more useful diag- 
nostically is the finding of spiral arteries without 
physiological changes. These were seen in 57% 
of placentas derived from abnormal pregnancies 
but none was observed in placentas from normal 
pregnancies. 

Althabe et al. (1985) studied placental basal 
plates of normal and SGA infants and found 
absence of trophoblastic migration in arteries in 
basal plates of SGA infants but they were uncer- 
tain if these were basal or spiral arteries. They 
also found lack of physiological vascular changes 
in arteries of the basal decidua obtained by 
curettage of the placental bed but their pub- 
lished illustration does not show any interstitial 
trophoblast indicating either marginal or non- 
placental bed tissue. Furthermore, the arteries 
illustrated are of such small calibre that they are 
almost certainly basal arteries which are not 
involved in physiological changes (Brosens et al. 
1967). 

It is known that maternal vascular changes in 
the peripheral zones of the placental bed may be 
incomplete because of the centrifugal diminish- 
ing of non-villous trophoblast migration towards 
the periphery of the placental bed (Pijnenborg et 
al. 1981). Our finding of unaltered decidual seg- 
ments of spiral arteries in blocks from the margin 
of the placenta in two normal pregnancies in the 
present study reflects this feature of migratory 
trophoblast and further emphasizes the pitfalls 
of studying maternal vascular changes in biop- 
sies from the margin of the placental bed. 
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From this and other studies it would now seem 
to be beyond dispute that in the hypertensive 
disorders of pregnancy, particularly in pre- 
eclampsia, and in some cases of SGA whether 
associated with maternal hypertension or not, 
there 1s a significant defect in the maternal vascu- 
lar response to placentation. Moreover, the find- 
ing of intraluminal endovascular trophoblast in 
the lumens of placental bed spiral arteries in the 
third trimester in cases of pre-eclampsia and 
SGA, when this feature is not seen beyond the 
second trimester in normal pregnancies, clearly 
points to a more general defect in the normal 
interaction between migratory trophoblast and 
maternal uterine tissues. 
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The relation between the need for intubation at birth, 
abnormal cardiotocograms in labour and cord artery 


blood gas and pH values 


T. J. LISSAUER, P. J. STEER 


Summary. A consecutive series of 56 infants of 32 weeks gestation or 
more who were resuscitated at birth by endotracheal intubation was 
studied to determine the occurrence of abnormal cardiotocograph 
traces and acidosis as determined by cord artery blood measurements. 
Thirty-two infants (57%) had neither cardiotocographic abnormalities 
nor acidosis; in this group the factors associated with the need for 
intubation were meconium stained amniotic fluid, operative delivery, 
anaesthetic agents given to the mother, a tight nuchal cord, and trauma- 
tic vaginal delivery. The need for intubation at birth should not auto- 
matically be regarded as evidence of intrapartum hypoxia or disturbed 


acid-base balance. 


Failure to establish spontaneous ventilation at 
birth is traditionally termed ‘asphyxia neo- 
natorum’ (Donald 1959). Originally many 
causes of asphyxia neonatorum were recog- 
nized, including immaturity, meconium inhala- 
tion, pneumothorax, cerebral trauma, 
haemorrhage, congenital malformation, and 
infection (Capon 1959). This definition of 
asphyxia does not distinguish between babies 
who are born hypoxic and babies who are born 
normally oxygenated and become hypoxic sub- 
sequently due to failure to establish ventilation. 

Adamson et al. (1964) studied the effects of 
acute and total anoxia on newborn rhesus 
monkeys and showed that they develop primary 
apnoea which is followed by gasping and second- 
ary apnoea. Those in secondary apnoea could be 
resuscitated only by expansion of the lungs with 
positive pressure ventilation. By analogy, 
human infants who are apnoeic at birth have 
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been categorized as being in primary or second- 
ary apnoea (Dawes 1968). This classification has 
led to acommon assumption that infants who are 
apnoeic at birth and require resuscitation by 
intubation and positive pressure ventilation 
have been subjected to hypoxia during labour 
and/or delivery. In parallel with this assumption 
has been an increasing tendency to use the term 
‘asphyxia’ in a biochemical rather than a clinical 
sense. For example, Towell (1976) states that 
‘asphyxia is defined as depletion of oxygen and 
accumulation of carbon dioxide leading to a 
state of acidosis which, during intrauterine life, 
is due to interference with placental gaseous 
exchange’. At the same time, other authors have 
equated very low Apgar scores (with the con- 
comitant need for resuscitation by intubation 
and ventilation) with ‘asphyxia’ (Addy 1982). 
As a result of these different views of birth 
asphyxia, many clinicians have come to accept 
that babies who do not breathe spontaneously at 
birth are ‘asphyxiated’ and must therefore be 
hypoxic and acidotic, without any objective evi- 
dence that this is the case. A similar problem has 
arisen over the definition of ‘fetal distress’ (Steer 
1982) which is often diagnosed solely on the 
basis of the continuous fetal heart rate tracing as 
produced by a cardiotocograph, despite the 


knowledge that even with severely abnormal 
traces only about 50% of fetuses will have a 
significant acidosis (Beard et al. 1971). For 
example, Sykes et al. (1983) have shown that 
many forceps deliveries were performed for 
‘fetal distress’ only to find that the baby was not 
acidotic and had normal Apgar scores at 
delivery. On the other hand, some babies had an 
acidosis despite a normal cardiotocogram 
(CTG). They also found a poor relation between 
1-min Apgar scores and acid base measurements 
in cord blood (Sykes et al. 1982). 

To help clarify this situation, we studied a 
consecutive series of infants born over a 6-month 
period at St Mary’s Hospital, London who 
required intubation and ventilation, and deter- 
mined the relation between the need for this 
intervention, cardiotocogram abnormalities in 
labour, and umbilical artery blood gas and pH 
values. We also looked at other factors which 
may have contributed to the need for intubation 
at birth. 


Patients and methods 


Over a 6-month period from February to July 
1983, all 56 infants of 32 weeks gestation and 
above and weighing more than 1:5 kg who were 
resuscitated at birth by endotracheal intubation 
were studied. Infants of less than 32 weeks gesta- 
tion were excluded as many of them were intu- 
bated electively. 

The need for resuscitation was assessed by the 
paediatrician attending the delivery. Infants 
were intubated at 1-2 min of age if they were 
apnoeic with a heart rate of <100 beats/min and 
falling, or if they failed to respond to artificial 
ventilation with bag and mask (Lissauer 1982). 
Any thick meconium present at delivery was 
aspirated from the infant’s mouth immediately 
after the delivery of the head, and the infant was 
intubated electively and any meconium in the 
trachea aspirated. Aspiration of the mouth was 
not performed routinely. 

The CTG trace was analysed by one of us 
(P.J.S.) without knowledge of the outcome and 
classified as normal or abnormal. The CTG trace 
was considered normal if, antenatally or in the 
first stage of labour, the baseline rate was 120- 
160 beats/min with normal baseline variability 
(5-15 beats/min), reactive at least 2096 of the 
time (with accelerations and fetal movement 
detected) and no decelerations were detected. 
The trace was also considered normal in the first 
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stage of labour if there were decelerations but 
these were not >40 beats/min amplitude and any 
lagtime did not exceed 15 s. In the second stage 
of labour, decelerations >40 beats/min were 
accepted as normal provided they were early or 
variable but not late, and the baseline rate and 
variability between decelerations were normal. 
Any trace not conforming to these criteria was 
classified as abnormal. No attempt was made to 
assess the presence, absence or severity of hypo- 
xia by CTG analysis. 


Results 


During the 6 months of the study 56 infants over 
32 weeks gestation were intubated (4-3 per 100 
births of this gestation). Eight were born by 
elective caesarean section and all of these had 
had normal antepartum CTG traces. Of those 
who were born after labour, 24 had a normal 
intrapartum CTG and 17 had an abnormal CTG. 


^ For seven infants the traces could not be classi- 


fied: in four no CTG was performed (in two 
because of precipitate delivery), two were of 
poor technical quality, and one trace could not 
be categorized. 

The umbilical artery pH and base deficit 
values are shown in Fig. 1. The pH was signifi- 
cantly lower and the base deficit significantly 
higher in the group with an abnormal CTG 
(P«0-01, Wilcoxon rank sum test). Similarly the 
cord P, o; values were significantly lower in the 
group with an abnormal CTG (P«0-01, 
Wilcoxon rank sum test) although there was 
more overlap between the two groups than was 
shown by the pH values (Fig. 2). There was no 
significant difference in P, co; between the two 
groups. 

Gestational age was not significantly different 
between babies with normal or abnormal CTG 
traces (Table 1). However, the mean birthweight 
was significantly lower in the group with abnor- 
mal CTG traces (P« 0-005, t-test). Corre- 
spondingly, the proportion of infants whose 
weight for gestational age was less than the 25th 
centile was significantly greater in the group with 
abnormal traces (P«0-0005, x? test with Yates’ 
correction). 

The Apgar scores at 1 min were not signifi- 
cantly related to the CTG classification whereas 
the 5-min score was significantly lower in the 
group with abnormal traces (P<0-05, one-tailed 
Wilcoxon rank sum test) (Fig. 3). 

All infants were reviewed with regard to neo- 
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Fig. 1. Relationship between cardiotocogram (CTG) traces and umbilical artery 
pH and base deficit. Hypoxic-ischaemic encephalopathy: (@) absent; (A) 


present. 


natal complications. One infant with broad bone 
oestogenesis imperfecta died. None of the other 
31 infants in the group with normal CTG traces 
had any neurological complications or any other 
subsequent clinical abnormalities. Eleven were 
admitted to the neonatal unit and the principal 
reason for admission has been listed in Table 2. 

Of the 17 babies with abnormal CTS traces, 
five were admitted to the neonatal unit. Three 
had neurological complications, including con- 
vulsions and abnormalities on EEG and intra- 
cranial ultrasound. Two have developed spastic 
diplegia and one a hemiplegia. 

Of the seven babies with unclassifiable CTG 
traces, two were admitted to the neonatal unit. 
One had retained lung liquid. The other had 
meconium aspirated from the trachea via the 
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endotracheal tube at birth. Although no positive 
pressure ventilation was used, he developed a 
pneumomediastinum, became profoundly hypo- 
tensive and had convulsions. On follow-up he 
has a hemiplegia. 


Resuscitation in infants with a normal CTG 
trace 


The majority (32) of infants resuscitated at birth 
had no evidence of intrapartum hypoxia on the 
CTG trace, nor was there any evidence of hypo- 
xia or acidosis on cord blood analysis when this 
was performed. In eight of these infants the 
indication for intubation was thick meconium at 
delivery and in the remaining 24 it was failure to 
establish breathing, with a heart rate «100 
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Fig. 2. Relationship between cardiotocogram (CTG) treces and umbilical 
artery Po, and Pco,. Hypoxic-ischaemic encephalopathy: (8) absent; (A) 


present. 
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Table 1. Characteristics of 49 infants with normal or abnormal cardiotocograms (CTG) intubated at birth 








Normal CTG Abnormal CTG 
Variable (n = 32) (n — 17) P value 
Mean (SD) birthweight (kg) 3-7(0-67) 2-9(0-54) «0-005 
Mean (SD) gestation (weeks) 39-1(2:5) 39-7(2-3) n.s. 
Weight for gestational age 
Centile <25 25-0% 65% <0-0005 
<10 12-5% 35% 
«5 9-496 24% 





beats/min at 1-2 min of age. These latter infants within 4h of delivery in only two women, both 

may have required intubation because of the delivered vaginally. 

mode of delivery, anaesthetic or analgesic Each newborn was examined carefully by the 

agents given to the mother, a tight nuchal cord, paediatrician for evidence of birth trauma. A 

ortrauma to the infant at delivery. Some of these pronounced caput was present in three of the six 

possibilities are considered below. infants born by LSCS for failure to progress in 
Sixteen (66%) ofthese24infantswerebornby labour and in one born vaginally. 

caesarean section, eight as an emergency and 

eight at elective operations. Two of the eight Resuscitation in infants with an abnormal CTG 

born vaginally were born by forceps and one by trace 

the breech. Only five had a spontaneous vaginal 

cephalic birth, two of whom had shoulder dys- 

tocia resulting in delay in delivering the infant 

and one infant's breathing was compromized 

because of osteogenesis imperfecta. 


Of the 17 infants with an abnormal CTG, addi- 
tional factors which may have contributed to 
poor condition at birth are shown in Table 3. Ten 
(5996) were born by emergency LSCS, one by 


the breech and three by forceps. Only three were 
Thirteen women had a general anaesthetic, all born by normal vaginal delivery. Often more 
for delivery by LSCS. Three of those delivered than one factor was present which may have 


by LSCS had an epidural anaesthetic, as did the contributed to the need for intubation. 
two delivered by forceps, the breech delivery 
and one vaginal cephalic delivery. In all patients i " 
with epidural anaesthesia for caesarean section 

lateral tilt was used to prevent aortocaval Birth 'asphyxia' has been identified in the past by 
obstruction. Pethidine had been administered a number of different criteria. These include the 
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Fig. 3. Apgar scores according to cardiotocogram (CTG) traces 
(a) 1 min; (b) 5 min. Hypoxic-ischaemic encephalopathy: (@) 
absent; (A) present. 
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Table 2. Principal reason for admission to the neonatal unit in 11 infants with normal and 7 with abnormal 


cardiotocograms (CTG) 


—_— WWW ER UR E E EA, 


Normal CTG 
Preterm 
Preterm 
Preterm + hyaline membrane disease 


ho 


Preterm + group B B-haemolytic streptococcal infection 1 


Term 
Retained lung fluid 
Pneumonia at 24 h 
Broad bone osteogenesis imperfecta 


Abnormal CTG 
Term 


— A 


Hypoxic-ischaemıc encephalopathy with convulsions and neurological abnormalities 3 
Mild mecomum aspiration and persistent fetal circulation 1 


Small-for-gestational age (birthweight 1-58 kg) 


Unclassifiable CTG group 
Term 


Meconium aspiration, pneumomediastinum, shock and neurological abnormalities 1 


Retained lung fluid 


1 


ee 


need for resuscitation, a low Apgar score, meta- 
bolic acidosis on cord blood analysis, or the 
development of hypoxic-ischaemic encepha- 
lopathy in the infant. In addition, cardiotoco- 
graphy is widely used as a screening system to 
detect cases of potential intrapartum hypoxia 
which if prolonged may result in birth asphyxia. 

The Apgar score is widely used to assess the 
infant’s condition at birth, although it has been 
criticized for being highly subjective. In our 
infants requiring resuscitation, the Apgar score 
at 1 min did not correlate well with the results of 
CTG trace or cord blood analysis. Sykes et al. 
(1982) also found a poor correlation between 
acidotic cord umbilical artery blood samples and 
Apgar scores at 1 min, and our findings support 


their assertion that the Apgar score is a poor 
guide to the presence or absence of acidosis. 
However, the 1-min Apgar score has practical 
value as a guide to the need for resuscitation of 
the newborn infant. Delayed response to 
resuscitation with low Apgar scores at 5, 10 and 
20 min 1s known to be more predictive of long- 
term neurological handicap than a low score at 1 
min (Nelson & Ellenberg 1981). In this study, 
two of the four infants with long-term neuro- 
logical deficits had low 5-min Apgar scores. 
The need for resuscitation at birth has been 
used to identify infants with more profound and 
prolonged depression. In 447 consecutive term 
infants requiring more than 1 min of positive 
pressure ventilation before sustained spon- 


Table 3. Factors contributing to poor conditions at birth in 17 resuscitated infants with abnormal cardiotocoprams 





Mode or delivery 





Emezgency LSCS 


Contributory factors in = 10) 


Breech 
(n= 1) 


Forceps 
(n = 3) 


Normal vaginal 
(n = 3) 





General anaesthetic 
Epidural 

Pethidine 

Caput 

Cord prolapse 

Tight nuchal cord 

Thick meconium 
Birthweight <10th centile 
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taneous respiration the mortality was increased 
more than a 100-fold (MacDonald et al. 1980). 
The need for intubation and positive pressure 
ventilation might therefore be expected to corre- 
late more closely with acidosis at delivery than 
the Apgar score at 1 min. In fact, in our study, in 
more than half the infants requiring ventilation 
there was no evidence of acidosis. 

Intrapartum CTG analysis is widely used as a 
screening method to detect intrapartum hypo- 
xia, which may lead to acidosis (Howie 1986). 
For example, late decelerations are thought to 
result predominantly from hypoxaemia (Myers 
et al. 1973; Harris et al. 1982), and lead on to 
acidosis in between 25 and 5096 (Low et al. 
1981a). On the other hand, less than 296 of 
babies with a normal CTG trace are found to be 
acidotic on fetal blood samples and pH estima- 
tion (Beard et al. 1971). Thus, CTG analysis is a 
useful screening test for acidosis with a low false 
negative rate, but when the CTG is abnormal the 
presence or absence of hypoxia/acidosis can only 
be assessed by direct measurement, either of 
fetal blood samples in labour or cord blood 
samples at delivery. In common with most 
authors, in this study we have chosen to use cord 
artery rather than vein blood samples to assess 
blood gas/pH status at birth as being more 
directly representative of the fetus. 

As brief episodes of hypoxia are common in 
labour, substantial short term fluctuations in 
Pao, and Paco, can occur. ThuS we were not 
surprised at the considerable overlap of Pao, 
values in the groups with normal and abnormal 
CTG, and the lack of a significant difference in 
Pa co, levels. In contrast, the pH and base deficit 
showed a closer correlation with CTG 
classification. 

The relation between severe acidosis at 
delivery and outcome is currently not well 
understood. The incidence of motor and cogni- 
tive defects at 1 year of age increases with sever- 
ity of metabolic acidosis at delivery, especially if 
there has been intrapartum hypoxia lasting >1 h 
(Low et al. 1984). In our study, three of the four 
infants with known long-term neurological defi- 
cit had proven abnormal acid-base status at 
delivery. 

Although the majority of infants in this study 
who required resuscitation did not have evi- 
dence of intrapartum hypoxia, other factors 
were present to account for their need for intu- 
bation at birth. Most had an abnormal mode of 
delivery, with the majority being born by cae- 
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sarean section. In these infants, the thoracic gas 
volume at birth is lower than in infants born 
vaginally (Boon et al. 1981), probably due to 
unresorbed lung fluid within the lungs, and this is 
likely to contribute to the need for intubation 
and ventilation. 

Respiratory depression in newborn infants 
may result from anaesthetics or analgesics given 
to the mother. Pethidine was not a major cause 
of respiratory depression in this study, as only 
five woman received it. 

The condition of the infant at birth depends 
not only on the degree of hypoxia to which it is 
exposed during labour, but on its ability to cope 
with hypoxia. Our study confirms the association 
between abnormal CTG in labour, acidosis at 
delivery, and low weight for gestational age, 
which has been widely reported by others (Low 
et al. 1981b). 

Abnormalities of the respiratory system can 
also be an important factor in the need for intu- 
bation. Several of the infants in the study were 
preterm and developed respiratory distress syn- 
drome, and one had multiple rib fractures from 
osteogenesis imperfecta. 

As well as the tendency to consider infants 
requiring intubation at birth as hypoxic, when 
many of them are not, there is also a tendency in 
the absence of cord blood gas values to under- 
estimate the extent to which the condition of a 
hypoxic infant may deteriorate in the hours after 
birth. For example, one of the infants in the 
study who developed long-term neurological 
damage had an abnormal umbilical artery blood 
gas analysis at birth (pH 7-08, base deficit 11-8 
mmol/l) but despite active respiratory and 
cardiovascular support his condition deterio- 
rated so that by 2 h of age his arterial blood pH 
was only 6:88 and the base deficit had risen to 26 
mmol/l. If the cord blood acid-base analysis had 
not been available, the extent of his deteriora- 
tion after birth would certainly not have been 
appreciated. 

It is clear from our study that the need for 
intubation cannot be equated directly with pre- 
vious intrapartum hypoxia, or metabolic acid- 
osis at delivery. It follows that the use of the term 
‘birth asphyxia’ to describe babies who do not 
establish spontaneous ventilation after birth 
should not be taken to imply an acid-base dis- 
turbance. Such disturbance can only be implied 
by the presence of a CTG abnormality in labour 
or preferably demonstrated by abnormal cord 
blood gas and pH values. We would therefore 
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recommend that any baby requiring resuscita- 
tion at birth should have blood acid-base 
measurements made as a baseline from which to 
assess subsequent progress. 


References 


Adamson, K., Behrman, R , Dawes, G.S , James, 
L. S. & Koford, C. (1964) Resuscitation by posi- 
tve pressure ventilation and  trzs-hydroxy- 
methylaminomethane of rhesus monkeys 
asphyxiated at birth. J Pediatr 98, 807-818. 

Addy, D. P. (1982) Birth asphyxia. Br Med J 284, 
1288-1289. 

Beard, R. W., Filshie, G.M., Knight, C. A. & 
Roberts, G. M. (1971) The significance of the 
changes of the continuous fetal heart rate in the 
first stage of labour. J Obstet Gynecol Br Com- 
monw 78, 865-881. 

Boon, A. W , Milner, A. D. & Hopkins, E. E. (1981) 
Lung volumes and lung mechanics ın babies born 
vaginally and by elective and emergency lower seg- 
ment caesarean section. J Pediatr 98, 812-815. 

Capon, N.B. (1959) Neonatal morbidity and mor- 
tality In British Obstetric Practice (Holland, E. & 
Bourne, A., eds), William Heinemann Medical 
Books Ltd, London, pp. 947-948. 

Dawes, G. S. (1968) Fetal and Neonatal Physiology. 
Year Book Medical Publishers, Chicago 

Donald, I. (1959) Birth. Adaptation from intrauterine 
to extrauterine life. In British Obstetric Practice 
(Holland, E. & Bourne, A., eds), William 
Heinemann Medical Books Ltd, London, p 72. 

Harrs, J.L , Krueger, T.R. & Parer, J.T. (1982) 
Mechanisms of late decelerations of the fetal heart 
rate during hypoxia. Am J Obstet Gynecol 144, 
491-496. 

Howie, P. W (1986) Fetal monitoring in labour Br 
Med J 292, 427-428. 

Lissauer, T. (1982) Neonatal resuscitation. In 
Paediatric Emergencies MTP Press, Lancaster, pp. 
1-19. 

Low, J. A., Cox, M. J., Karchmar, E. J., McGrath, 
M. J., Pancham, S.R & Piercy, W.N (1981a) 


The prediction of intrapartum fetal metabolic acid- 
osis by fetal heart rate monitoring. Am J Obstet 
Gynecol 139, 299-305 

Low, J. A , Karchmar, J., Broekhoven, L., Leonard, 
T., McGrath, M.J., Pancham, S.R. & Piercy, 
W. N. (19815) The probability of fetal metabolic 
acidosis during labour in a population at risk as 
determined by clinical factors. Am J Obstet 
Gynecol 141, 941-951 

Low, J. A , Galbraith, R.S., Muir, D. W., Killen, 
H. C., Pater, E A. & Karchmar, E. A. (1984) 
Factors associated with motor and cognitive 
defects in children after fetal hypoxia. Am J Obstet 
Gynecol 148, 533-539. 

Macdonald, H. M., Mulligan, J. C., Allen, A. C. & 
Taylor, P. M (1980) Neonatal asphyxia I. Rela- 
tionship of obstetric and neonatal complications to 
neonatal mortality in 38,405 consecutive 
deliveries. J Pediatr 96, 898-920. 

Myers, R E., Mueller-Heubach, E. & Adamsons, K. 
(1973) Predictability of the state of fetal oxygena- 
tion from a cuantitative analysis of the components 
of late deceleration. Am J Obstet Gynecol 115, 
1083-1094. 

Nelson, K. B & Ellenberg, J. H. (1981) Apgar scores 
as predictors of chronic neurological disability. 
Pediatrics 68, 36-44. 

Steer, P. J (1982) Has the expression ‘fetal distress’ 
outlived its usefulness? Br J Obstet Gynaecol 89, 
690-693. 

Sykes, G.S , Johnson, P., Ashworth, F, Molloy, 
P. M., Gu, W., Surrat, G. M. & Turnbull, A. C. 
(1982) Do Apgar scores indicate asphyxia? Lancet 
i, 494-496. 

Sykes, G S., Molloy, P. M., Johnson, P , Stirrat, 
G. M. & Turnbull, A. C. (1983) Fetal distress and 
the condition of newborn infants. Br Med J 287, 
943-945, 

Towell, M (1976) Acid-base physiology and intra- 
uterine asphyxia. In Perinatal Medicine—The Basic 
Science Underlying Clinical Practice. (Goodwin, 
J.W W. & Godden,J.O & Chance, G. W., eds), 
Williams and Wilkins Co., Baltimore, pp 199. 


Received 1 August 1985 
Accepted 23 June 1986 


British Journal of Obstetrics and Gynaecology 
October 1986, Vol. 93, pp. 1067-1071 


Fetal distress during labour in diabetic pregnancy 


PER OLOFSSON, INGEMAR INGEMARSSON, THORE SOLUM 


Summary. The frequency of fetal distress in labour was studied in 46 
diabetic women and in 46 non-diabetic matched controls. Fetal distress 
was assessed by electronic fetal heart rate (FHR) monitoring and fetal 
scalp blood pH determinations in late first stage of labour. Ominous 
FHR and/or low pH («7-26) was more common in the diabetic group 
than in the control group (17-426 and 10-996, respectively) but the 
difference was not statistically significant. The frequency of caesarean 
section and low Apgar score at 1 min was significantly higher in the 
diabetic group (P« 0-05). There was no correlation between maternal 
blood glucose regulation and the occurrence of fetal distress in the 
diabetic group. The results suggest that fetal distress may be slightly 
more common in labour in diabetic women compared with controls 
managed in a similar way. Careful FHR monitoring and liberal use of 


fetal scalp blood pH determinations is recommended. 


It is debatable whether the fetus of a diabetic 
woman runs a greater risk of developing hypoxia 
and acidosis during labour than the fetus of a 
non-diabetic healthy woman. The elevated cate- 
cholamine levels found in newborns of diabetic 
mothers might be subsequent to fetal acidosis in 
labour (Hertel et al. 1982). 

Maternal hyperglycaemia, associated with 
impaired fetal outcome (Pedersen 1977), might 
affect the fetal acid-base balance. Firstly, the 
placenta consumes glucose and produces lactate 
at a high rate (Hay & Sparks 1985). The placen- 
tallactate production is a normal aerobic process 
and primarily not a result of oxygen deficit. The 
glucose consumption is directly related to mater- 
nal blood glucose concentration, whereas the 
relation to lactate production is not well defined 
in man. It is known from animal experiments 
that approximately 60% of lactate production 
enters the fetal circulation (Hay & Sparks 1985). 


Department of Obstetrics and Gynaecology, 
University Hospital, S-221 85 Lund, Sweden 
PER OLOFSSON 

INGEMAR INGEMARSSON 

THORE SOLUM 


Correspondence: Per Olofsson, M.D 


In diabetic women with hyperglycaemia, excess 
glucose and probably also excess lactate enters 
the fetus and might be of importance during 
periods of hypoxia (Datta & Kitzmiller 1982; 
Hay & Sparks 1985). Furthermore, severe 
hyperglycaemia in the sheep has been found to 
increase plasma lactate, leading to fetal acidosis, 
even in well-oxygenated fetuses (Robillard et al. 
1978). 

Secondly, maternal hyperglycaemia increases 
the concentration of glycosylated haemoglobin, 
mainly HbA,. (Ditzel 1979), which has an 
increased oxygen affinity (Bunn & Briehl 1970). 
Elevated levels of glycosylated haemoglobin are 
suspected of reducing the availability of oxygen 
in peripheral tissue and occasionally cause hypo- 
xia (Ditzel 1979). Together with the increased 
haemoglobin-oxygen affinity the oxygen satura- 
tion and tension are impaired, and an impaired 
maternal oxygen release in the uteroplacental 
circulation could perhaps cause fetal hypoxia 
and acidosis (Madsen & Ditzel 1982, 1984). 

These potentially hazardous factors could be 
present but undetected in pregnancy, and then 
appear during the stress of labour. The purpose 
ofthis study was to elucidate the effects of labour 
on the fetus of the diabetic woman. The possible 
adverse influence of intervention in intrapartum 
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management was equalized as far as possible by 
matching the study cases to non-diabetic 
controls. 


Subjects and methods 


The study was prospective and comprised a con- 
secutive series of 46 diabetic women who were to 
be delivered vaginally and 46 non-diabetic 
women as controls. Five of the diabetic women 
were White class A (3 gestational diabetes), 5 
class AB (3 gestational), 16 class B, 5 class C, 12 
class D and 3 class F. Metabolic control during 
pregnancy included daily determinations of fast- 
ing and 3-4 preprandial blood glucose deter- 
minations with reflectance meter. The mean 
blood glucose concentration in the third trimes- 
ter was calculated for each woman. 

The antenatal fetal surveillance included non- 
stress test (NST) which was performed daily in 
in-patients and 1-2 times weekly in out-patients 
from the 30th week of gestation. Altogether 
1182 NSTs were performed in the 46 diabetic 
pregnancies. 

Labour was induced at 38 or 39 weeks gesta- 
tion if spontaneous labour had not already 
occurred. The women were fasted an the day of 
delivery and given a 5:5% glucose infusion intra- 
venously (90-120 ml/h). 

The fetal heart rate (FHR) was continuously 
monitored by a scalp electrode in all patients. 
Uterine activity was monitored by a 
tocodynamometer in 22 and by an intrauterine 
open-end catheter in the other 24. Ominous 
FHR patterns fulfilled one or more of the follow- 
ing criteria (Beard et al. 1971; Ingemarsson 
1981): (i) repeated late decelerations; (i1) 
repeated combined decelerations (combinations 
of early/variable and late decelerations); (111) at 
least two of the following: tachycardia (>150 
beats/min), silent pattern (variability <5 beats/ 
min), ominous decelerations; and (iv) bradycar- 
dia (<110 beats/min) and loss of baseline vari- 
ability and/or ominous decelerations. 

Fetal scalp blood was sampled for pH deter- 
mination in late first stage of labour (cervical 
dilatation 5—10 cm). Maternal capillary blood 
was simultaneously sampled to idenufy maternal 
acidosis. A fetal pH 27-26 was considered 
normal, 7-25—7.21 pre-acidotic, and 7-20 
acidotic. 

At birth, the umbilical cord was immediately 
clamped and blood sampled for pH determina- 


tion. A cord artery blood pH 7-15 or a vein 
blood pH 7-20 was considered acidotic. 

Data about pregnancy, delivery and the early 
neonatal period are collected in special records 
for all women giving birth in our department 
(Ingemarsson 1981). This research archive con- 
tains 23734 cases. Routine electronic FHR 
monitoring during labour has been used since 
1977 (Ingemarsson 1981). Fetal scalp blood pH 
determinations in the first stage of labour has 
been obtained in 3-3-11-4%. 

Forty-six non-diabetic healthy women were 
selected from the archive for case-control 
matching. All had attended the public centres 
for antenatal care, and were considered to have 
uncomplicated pregnancies. NSTs were not per- 
formed in this group. The following criteria were 
used for the case-control matching: (i) maternal 
age +5 years; (ii) parity; (iii) gestational age at 
delivery +2 weeks; (iv) type of labour, matching 
women with spontaneous, induced or aug- 
mented labour; (v) fetal scalp blood pH deter- 
mination at the same cervical dilatation (even 
for repeated samples); and (vi) epidural block. 

When se-ecting the controls for matching of 
induced latours only indications not associated 
with fetal compromise, e.g. pelvic arthropathy, 
social indication, etc., were chosen. Intrapartum 
fetal surveillance was performed in the same way 
as in the diabetic group. All women in labour 
were managed by hospital staff obstetricians 
only, usually one of the authors, and had a high 
degree of homogeneity. 


Results 


The mean blood glucose concentration obtained 
in the third trimester 1n the diabetic pregnancies 
was 4-48 mmol/l (SD 0-83, range 3-1-7-2). The 
calculations were made from a total of 6075 
determinations (mean number/woman 135, 
range 29-552). Values were not available in one 
woman, but the HbA,, was normal. There was 
no difference in blood glucose values between 
patients who developed fetal distress in labour 
(ominous FHR, fetal acidosis or pre-acidosis, 
cord blood acidosis, or Apgar score <7) and 
those who had an uneventful labour (unpaired 
t-test). Only one of six women delivered by a 
caesarean section for suspected fetal distress had 
a mean blood glucose concentration above 5-0 
mmol/l. 

Comparison of the obstetrical and neonatal 
variables in the diabetic and the control group 


(Table 1) shows that on average, the diabetic 
women were delivered 1 week earlier than the 
controls, but the mean infant birthweight was 
3501 g compared with 3361 g. Other variables 
were similar. 

Further obstetrical data (Table 2) show that 
the incidence of ominous FHR patterns in the 
diabetic group was twice that in the control 
group, but the difference was statistically not 
significant (McNemar test). The mean fetal scalp 
blood pH was 7:34 (SD 0-08) in the diabetic 
group; six fetuses had a pH x7-25. In one 
patient, fetal pre-acidosis coincided with mater- 
nal acidosis. Corresponding mean pH in the con- 
trol group was 7-34 (SD 0-04) and two fetuses 
had a low pH. The difference was statistically 
not significant (McNemar test). 

Altogether 63 fetal scalp blood pH determina- 
tions were performed in each group, including 
repeat samples in 17 patients because of 
ominous or suspicious FHR patterns or pro- 
longed first stage of labour. A statistical analysis 
of the 2x63 pH values revealed no significant 
difference between the diabetic and the control 
group (Wilcoxon's signed-rank test). 

The diabetic women with low pH values were 
equally distributed into the different White 
classes, although ominous FHR patterns 
occurred in classes B-F only. 

Comparison of the mode of delivery (Table 2) 
shows that the frequency of instrumental 
delivery was the same in the two groups, 19-6% 
in the diabetic (4 vacuum extractions and 5 
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forceps) and 21-7% in the control group (9 
vacuum extractions and 1 forceps). Suspected 
fetal distress as an indication for instrumental 
delivery was equally common in both groups; 
10-996. Section was performed in 17:4% in the 
diabetic group, compared with zero in the con- 
trol group (McNemar test; P«0-05). Of eight 
sections in the diabetic group, six were done for 
fetal distress (three having both ominous FHR 
and low pH) and two for cephalopelvic 
disproportion. 

The frequency of low Apgar score at 1 min 
(<7) was 10-996 in the diabetic group and zero in 
the control group (McNemar test; P<0-05). 
Only one infant had a low score at 5 min, this was 
an infant in the diabetic group. Three of the five 
infants with a low Apgar score were born either 
by section or instrumentally. 

Cord blood pH was determined in 26 patients 
in the diabetic group and in 16 in the contro! 
group. Cord blood acidosis occurred in 26-9% in 
the diabetic group but in none of the control 
group. In the diabetic group, signs of fetal dis- 
tress were present in four of the seven cases with 
low cord pH. No correlation was found between 
cord blood pH value and the mode of delivery or 
Apgar score. Only one infant had bothr a low 
Apgar score and a low cord blood pH. 


Discussion 


A pregnant woman identified as having diabetes 
attracts considerable attention by the obstetri- 


Table 1. Obstetrical and neonatal data showing the comparison between the 46 diabetic women and the non- 


diabetic matched controls* 


Characteristics 


Maternal age" (years) 

Primiparous* 

Gestational age at delivery* (weeks) 

Labour induction* 

Oxytocin administration” 

Epidural block* 

Membrane rupture to delivery interval (h) 

Length of second stage (h) (caesarean sections 
excluded) 

Preterm delivery (<37th week) 

Birthweight (g) 

Small-for-gestational age (<—2 SD) 

Large-for-gestational age (>+2 SD) 


Diabetic women Non-diabetic controls 


(n = 46) (n = 46) 
26-5 (8-9) 2710 — (42) 
27 (58-796) 27 (58-796) 
38.7 . (14) 39:7 (24) 
29 (63-096) 29 (63-095) 
39 (84-896) 39 (84-896) 
30 (65-296) 30 (65-296) 

72 (46) 82 (5-6) 

093 (0-84) 116 (0-99) 

2 (4-396) 4 (8-796) 
3501 (572) 3361 (701) 

2 (4-396) 2 (4-396) 

5 (10-996) 3 (6:596) 





* Matched criteria are marked with an asterisk: 
Results are shown as means (SD) or n(96) as appropriate. 
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Table 2. Incidences of suspected fetal distress and mode of delivery in the 46 diabetic women and the non-diabetic 
matched controls 


——————————M—— M —— HE 





Non-diabetic 
Diabetic women controls 
(n — 46) (n — 46) 
n (96) n (Fo) P-value* 
Fetal distress 
Ominous FHR 6 (13-0) 3 (6-5) NS 
Fetal pH 7-25-7-21 5 (10-9) 2 (43) | Ms 
Fetal pH 7-20 1 (2:2) 0 (—) 
Ominous FHR and/or low fetal pH 8 (17-4) 5 (10-9) NS 
Mode of delivery 
Spontaneous 29 (63-0) 36 (78-3) 
Instrumentalt, total 9 (19-6) 10 (21-7) 
For fetal distress 5 (10-9) 5 a P<0-05 
Caesarean section, total 8 (17-4) 0 (—) 
For fetal distress 6 (13-0) 0 (—) 
Apgar score («7) 
1 min 5 (10-9) 0 (— P<0-05 
5 min 1 (2:2) 0 (—) NS 





FHR, Fetal heart rate. 
* The McNemar test was used for statistical analyses. 
f Vacuum extraction or forceps. 


cian during pregnancy and labour. As a con- 
sequence, she tends to be exposed to an 
interventional obstetric policy with a high rate of 
induced labours, caesarean sections and instru- 
mental deliveries of fear for fetal and maternal 
complications. This interventional policy in dia- 
betic pregnancy might be disadvantageous, par- 
ticularly in induced labour with an increased risk 
of fetal acidosis due to uterine hypertonus with 
decreased utero-placental perfusion or pro- 
longed labour (Schifrin 1972; Martinsen et al. 
1982). Abnormal FHR patterns and low fetal pH 
are associated with epidural block due to mater- 
nal hypotension or as a direct toxic effect on the 
fetus by the anaesthetic agent (Schifrin 1972; 
Willcourt et al. 1982). In the present study, com- 
paring diabetic women with non-dizbetic con- 
trols, such interventions were therefore matched 
for. The matching criteria also included parity, 
since prolonged labour and cord blood acidosis 
occur more often in first labours (Martinsen et al. 
1982). 

In the present series of 46 diabetic women 
there was a high rate of labour induction 
(63-096), augmentation of labour (84-896) and 
epidural block (65-296). Although the mean ges- 


tational age at delivery was 1 week shorter in the 
diabetic group, this could not have affected the 
comparison because preterm delivery, mean 
birthweight and size for gestation were similar. 

The frequencies of ominous FHR pattern and 
low fetal scalp blood pH were consistently 
higher in the diabetic group, but the differences 
were statistically not significant (Table 2). Sig- 
nificant differences were found only for the 
mode of delivery and for the frequency of a low 
Apgar score at 1 min. The rate of caesarean 
section was 17-4% and that of low Apgar score 
10-9% in the diabetic group compared with zero 
for both variables in the control group. Owing to 
the matching procedure, concomitant factors 
with occasionally adverse effects were operating 
also in the control group. The differences found 
in the present study thus suggest that the fetal 
resistance and tolerance to the stress of labour 
might be impaired in diabetic pregnancy in 
women selected for vaginal delivery. 

The high rate of cord blood acidosis in the 
diabetic group (26-9%) compared with the con- 
trol group (zero) further supports this suggestion 
although the correlation of cord blood pH with 
the mode of delivery and with the Apgar score 


was poor. A higher rate of cord blood acidosis 
has been reported in diabetic pregnancies com- 
pared with controls (Hertel et al. 1982). 

Stressful maternal metabolic changes during 
pregnancy may condition the fetus to react 
excessively with elevated catecholamine levels 
and distress during the strain of labour (Artal et 
al. 1982), but no correlation was found in the 
present study between mean blood glucose con- 
centration and the occurrence of fetal distress. 
Thus, the results suggest a slightly increased risk 
for fetal distress in labour for the diabetic 
woman. Careful monitoring of the FHR and 
liberal use of fetal scalp blood sampling for pH 
determination is recommended. 
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Early conceptual loss in subfertile patients 


N. C. SHARP, F. ANTHONY, J. F. MILLER, G. M. MASSON 


Summary. The incidence of early conceptual loss was studied in 27 
subfertile women by measuring their serum and urine hCG levels in the 
luteal phase. Eleven patients eventually had clinically confirmed preg- 
nancies, nine of whom had had significant hCG elevations in previous 
menstrual cycles. In the remaining 16 patients, who have so far failed to 
achieve a clinical pregnancy, only three had had elevated hCG results. 
Thus ‘apparent’ early conceptual loss in non-pregnancy cycles was 
found to be more often associated with the fertile group of patients. 


Among the subfertile population there is always 
a group who, despite appropriate investigation, 
seem to have no apparent bar to conception. 
There are also those who despite correction of 
an identifiable problem remain infertile. 

It is possible that such patients may not have 
an inability to conceive but may have an inability 
to retain an early conception. Inability to retain 
an early conception is commonly demonstrated 
in patients receiving embryo transfer following 
in-vitro fertilization. Apart from those patients 
receiving embryo transfer, the occurrence of 
subclinical abortion has been shown by the pres- 
ence of transient spikes of human chorionic 
gonadotrophin (hCG) during the luteal phase in 
normally fertile patients (Miller et al. 1980; 
Edmonds et al. 1982; Whittaker et al. 1983), in 
patients receiving clomiphene citrate. (Braun- 
stein et al. 1977; Ho & Tang 1982) and in patients 
with intrauterine contraceptive devices (Beling 
et al. 1976; Hodgen et al. 1978; Orloff et al. 1979; 
Landesman et al. 1976). Subclinical abortion has 
also been shown by the presence of 
Schwangerschaftsprotein 1 (SP,) in a patient 
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receiving exogenous hCG for ovulation induc- 
tion (Ahmed & Klopper 1984). 

The measurement of hCG was used in this 
study to see if recurrent subclinical abortion 
could be identified as a major reason for 
infertility. 


Patients and methods 


The occurrence of early conceptual loss was 
assessed in all women who attended the infer- 
tility clinic. They were to be monitored for up to 
six cycles (dependent on whether they became 
pregnant or not) in which there should be no bar 
to conception. No woman would receive human 
menopausal gonadotrophin (hMG) or hCG. 
Twenty-seven patients were recruited (Table 
1). The mean duration of infertility at the time of 
recruitment was 48 months. Nineteen patients 
were receiving clomiphene citrate (Clomid, 
Merrell, Hounslow, Middlesex) having demon- 
strated an inability to ovulate regularly (one or 
more luteal serum progesterone levels <35 
nmol/l) and two of these patients were receiving 
artificial insemination with donor semen (AID). 
One patient was receiving AID alone and one 
was receiving artificial insemination with her 
husband’s semen (AIH). One patient with 
hyperprolactinaemia was being treated with 
bromocriptine (Parlodel, Sandoz, Feltham, 
Middlesex). Five patients were receiving no 
treatment during the study (four were under- 
going preliminary investigation and one had 
idiopathic infertility). Tubal patency and ovula- 
tion (serum progesterone >35 nmol/l) were con- 
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Table 1. Treatment and duration of infertility of patients attending subfertility clinic 








Mean Mean 
duration of duration of 
No. infertility* treatmentt 
Treatment of patients (months) (months) 

Clomiphene citrate (+ AID) 19 5i 10 
Bromocriptine 1 109 1 
1 52 3 
AIH 1 51 1 
No treatment 5 39 12 





"Duration of infertility is the period of time between cessation of contraception or the last pregnancy and 
participation in the study. 

{Duration of treatment is defined as the time from the start of treatment until participation in the study, or in the 
case of no treatment, from the date of 1st attendance at the clinic. 


AID, Artificial insemination with donor semen. 
AIH, Artificial insemination with husband's semen. 


firmed in all patients. Apart form those patients 
receiving AID, the semen analyses of the part- 
ners of the patients were satisfactory (median 
sperm counts >2010%/ml and z10x10$ motile 
sperm per ejaculate). 

Early morning urine samples were collected 
an alternate days from day 19 of the menstrual 
cycles until menstruation. Serum samples were 
collected on days 21, 25 and 28. All samples were 
stored in aliquots at —20°C until analysed. In 
addition, control samples of blood and urine 
were obtained from 11 ovulatory patients at mid- 
cycle (recruited from the AID clinic) and from 
32 postmenopausal patients. 


Radioimmunoassay 


A standard radioimmunoassay, with an acceler- 
ated second antibody technique, was used to 
measure hCG in urine and serum. The anti- 
serum used was raised against the beta-subunit 
of hCG [SB6, kindly supplied by the National 
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Fig. 1. Probability graph for hCG levels in control 
samples. (@) Serum samples; (x) urine samples 


Institute of Child Health and Human Develop- 
ment and the National Institute of Arthritis, 
Diabetes and Digestive and Kidney Diseases 
(NIADDKD)]; the standards were calibrated 
against the 1st International Reference Prep- 
aration [obtained from National Institute of Bio- 
logical Standards, Holly Hill, London] in pooled 
male urine or serum as appropriate. '*J- 
whole hCG molecule (Preparation CR121, 
NIADDKD) was used as the tracer. 

The minimum detection limit for both assays 
was 51.u./l. The interassay variation in the serum 
assay was 9-7% (sample with a mean level of 95 
1.u./] hCG) and in the urine assay was 12-096 
(sample with a mean level of 192 i.u./l). 


Results 


The control samples of serum and urine were 
assayed for hCG levels to determine a statis- 
tically relevant diagnostic level, above which 
conception was likely to have occurred. These 
results were plotted on probability graph paper. 
The hCG concentrations equivalent to the 9596 
cumulative distribution points were taken as the 
relevant 'cut off' levels for the diagnosis of 
trophoblastic activity (Fig. 1). These levels were 
50 1.u./1 for urine and 40 i.u./l for serum. Eleven 
of the 27 women achieved clinical pregnancies, 
which were detected by us at an early stage (only 
one by day 21 but the latest by day 31 from the 
last menstrual period), and the pregnancies were 
confirmed by a standard urine pregnancy test at 
6 weeks gestation. Nine of these pregnancies 
continued, and two aborted spontaneously at 11 
and 20 weeks. 
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Fig. 2. The very early detection of a pregnancy by 
significant serum hCG results in one woman (cycle A). 
Day 21, 25 and 28 serum hCG results are shown for the 
same woman ın a previous cycle (cycle B) when early 
conceptual loss was suspected and menstruation 
occurred on day 40. Note log scale on y axis. 


One of the clinically confirmed pregnancies 
was detected in serum by day 21. This was in the 
only woman in whom early conceptual loss had 
been detected by serum hCG results (40 i.u./I) 
during a previous cycle (Fig. 2) and the only 
woman in whom significant serum results pre- 
ceded significant urine results. The suspected 
early conceptual loss was also shown with signifi- 
cant urine results. Significant urinary hCG levels 
(>50i.u./l) were found in a total of 19 menstrual 
cycles other than ‘confirmed pregnancy’ cycles. 
They occurred in 9 of the 11 women who sub- 
sequently had clinically confirmed pregnancies 
and in only 3 of the 16 who did not. 

In Fig. 3 are shown unne hCG results of two 
cycles (1) and (2), in which early conceptual loss 
was suspected. Cycles (3) and (4) followed (1) 
and (2) respectively and pregnancies were 
confirmed. 

All 19 of the cycles with significant urine- 
detected hCG results (other than 'confirmed 
pregnancy' cycles) are summarized :n Fig. 4. 


Each shaded square in Fig. 4 indicates each first 
day of detection of significant hCG; each 
unshaded square is a subsequent sample with 
significant hCG. Therefore, it can be seen that 
only half of the positive results on day 19 were 
followed by a significant result on day 21. 
Furthermore, as only one of our clinically con- 
firmed pregnancies was detected by day 21, it 
suggests that positive results on days 19 and 21 
may not be due to trophoblastic hCG 
production. 

On the basis of the positive hCG results, the 
patients can be divided into four groups as 
shown in Table 2. x? analysis of the results 
revealed an association between confirmed 
pregnancy and a history of 'apparent' early con- 
ceptual loss (P<0-01, Fisher's exact test), which 
was not related to any treatment given (Table 3). 

Study of those significant hCG results in the 
non-pregnant cycles (Fig. 4) revealed more posi- 
tive findings on days 19 and 21 than one would 
have expected from early blastocyst hCG pro- 
duction. This led us to conclude that there were 
still false positive results close to the ovulatory 
period. Only one of the confirmed pregnancies 
could be detected by day 21 of the menstrual 
cycle. The later significant hCG results were 
more likely to be associated with early con- 
ceptual loss, especially when one result was sup- 
ported by another 2 days later (Figs 2, 3 and 4). 
Therefore, we looked for an association 
between suspected early conceptual loss and 
pregnancy if results on days 19 and 21 and cycles 
with only one significant hCG result are con- 
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Fig. 3. Detection of significant urine hCG levels in two 
women on clomiphene for no-pregnancy confirmed 
cycles (1 and 2) followed by pregnancy confirmed 
cycles (3 and 4 respectively). Note log scale on y axis. 
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Fig. 4. Histogram of frequency of detection of urinary hCG levels (>50 
i.u./l) when no subsequent pregnancy was confirmed The histogram 
shows the days on which the first significant hCG levels were detected 
and also where successive significant results were found (Therefore 
one cycle had a second positive result, four had a third, two had a 
fourth and one had a fifth, sixth and seventh ) Total positive samples = 
39; no of cycles = 19. (M) First day of detection (n = 19); (D) 
successive days of detection (n — 20). 


sidered separately (Table 4). We found that 
there was still an association, with five very sig- 
nificant results remaining and all among the 
group of women who eventually became preg- 
nant (5 out of 11 compared with 0 out of 16 non- 
pregnant). This was statistically significant 
(P«0-01) and showed that any loss was still 
likely to be associated with the more fertile 
group of women. 


Cycle length 


Only 11 cases of early conceptual loss out of the 
19 were associated with a delay in menstruation 
of at least 48 h, but extension of the menstrual 
cycle was not always associated with significant 
hCG levels. 


Discussion 

The diagnostic ‘cut-off’ level of 50i.u./1 hCG (50 
i.u./l 1st International Reference Preparation = 
25 i.u./l 2nd International Standard) for urine 
samples and 40 i.u./l for serum samples were 
established to indicate significant production of 
hCG which would indicate that conception had 
taken place. This was based on the use of control 
samples with elevated pituitary gonadotrophin 
levels, which are known to cross-react with the 
antiserum used in the assay (Vaitukaitus et al. 
1972; Vaitukaitis 1981; Edmonds et al. 1982). 
This antiserum has been well documented in the 
literature cited, as well as in many other scien- 
tific papers, because it has been raised against 


the beta subunit of hCG, has been readily avail- 
able worldwide and has proved reliable. 
Recently, however, there has been concern over 
discordant hCG results with all types of hCG 
immunoassays, even those employing monoclo- 
nal antibodies (Hussa et al. 1985). These discor- 
dant results have been found to be due to the 
presence of altered forms of hCG, production of 
hCG-like substances in non-pregnant women 
(no tumours detected), luteinizing hormone and 
antibodies to hCG. These types of interference 
have caused us to establish what might seem 
rather high ‘cut-off’ levels. In addition, a recent 
report by Klopper & Ahmed (1985) showed 
that, by the application of low ‘cut-off’ levels for 
both SP, and hCG assays, too many false posi- 
tive results are obtained, especially around the 
period of ovulation. We therefore applied our 
calculated levels to a group of subfertile women. 

In our subfertile group, we found more bio- 
chemical evidence for early conceptual loss in 
those women who ultimately became clinically 
pregnant an association which was statistically 
significant. 

In conclusion, significant hCG levels 1n non- 
pregnant cycles are more often found in the most 
fertile group of women attending an infertility 
clinic; but the results are probably a combination 
of those which are caused by real early con- 
ceptual losses and those which are an insepar- 
able mixture of false positives and early 
conceptual losses. We have been unable to show 
so far that recurrent subclinical abortion could 
be a major reason for infertility. In fact the prog- 
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Table 2. Number of patients who became clinically pregnant, and whether or not they had ‘apparent’ early 


conceptual loss 


Clinical pregnancy 
achieved 


No. with ‘apparent’ early conceptual loss 
No. without evidence for early conceptual 
loss 


Total 


No clinical 


pregnancy achieved Total 
9 3 12 
2 13 15 
11 16 27 





Table 3. Treatment of patients in the study and outcome 








Previous history of No previous history of 

‘apparent’ early conceptual loss 'apparent' early conceptual loss 
Treatment No. of patients Pregnancies No. of patients Pregnancies 
Clomiphene citrate (+ AID) 9 6 10 1 
Bromocriptine 1 1 
AID alone 1 1 
AIH alone 1 1 
No treatment 1 1 4 0 
Total 12 9 15 2 





AID, Artificial insemination with donor semen. 
AJH, Artificial insemination with husband’s semen 


Table 4. Table of number of patients who became clinically pregnant and whether or not they had at least two 


significant hCG results from day 23 onwards 








Clinical pregnancy No clinical 
achieved pregnancy achieved Total 
No. with #2 significant hCG results from day 23 5 0 5 
No. without 6 16 22 
Total 11 16 27 





x? analysis of 2x2 contingency table revealed xy? = 6-2, P<0-13; Fisher's exact test, P<0-01, indicating an 
association between pregnancy and a previous history of ‘apparent’ early conceptual losses. 


nosis for women showing significant elevations 
in hCG levels (non-pregnancy cycles) is very 
good. 

Hertig et al. (1959) showed evidence of early 
conception occurring at a much higher rate than 
becomes clinically obvious by the detection of 
fertilized ova in fertile women. Our findings 
agree that conception was occurring more often 
than was clinically evident in the more fertile 
women attending our infertility clinic. 
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Prostaglandin D; release by endometrium and 


myometrium 


MARGARET C. P. REES, R. W. KELLY 


Summary. Prostaglandin D, (PGD,) release was studied using a super- 
fusion technique in endometrium and myometrium obtained at 
hysterectomy from 36 women with measured menstrual blood loss 
(range 4-840 ml). PGD, was produced by both tissues with greater rates 
from endometrium. Cyclical changes in release were found only in the 
endometrium with increased rates during menstruation and the mid- 
luteal phase. In the myometrium the highest release rates were present 
during menstruation at the start of the superfusion. No significant 
correlation was found between menstrual blood loss and endometrial or 


myometrial PGD, release. 


Prostaglandin production by non-pregnant 
human endometrium and myometrium has 
interested research workers for many years. 
Although prostaglandin F» (PGF,,), prosta- 
glandin E; (PGE,) and 6-keto-prostaglandin F,, 
(6-keto-PGF;,) have received considerable 
attention there is little information regarding 
prostaglandin D; (PGD;) (Downie et al. 1974; 
Willman et al. 1976; Maathuis & Kelly 1978; 
Abel & Kelly 1979; Demers et al. 1984; Rees et 
al. 1984). PGD, is a vasodilator and inhibitor of 
platelet aggregation and is therefore a potential 
candidate in the control of menstrual blood loss 
(Flower et al. 1976; Smith 1980). Studies of 
luteal endometrium show increased PGD, syn- 
thesis in menorrhagic women (Smith etal. 1981), 
but there are few data at other phases of the 
menstrual cycle or from the myometrium. 

The present study was therefore undertaken 
to explore endometrial and myometrial PGD, 
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release in vitro throughout the menstrual cycle in 
women with normal («80 ml) and excessive 
menstrual blood loss (280 ml) (Hallberg et al. 
1966). A superfusion technique was used to 
allow measurement of PGD, release rather than 
its concentration in excised tissue which is con- 
sidered to represent the capacity for formation 
in response to trauma rather than in-vivo tissue 
concentrations (Granstróm & Samuelsson 1978; 
Liggins et al. 1980; Rees et al. 1984). 


Patients and methods 
Patients 


Endometrium and myometrium were obtained 
from 36 women at hysterectomy. The women 
were between 38 and 48 years of age, they had 
regular menstrual cycles of between 23 and 33 
days, none had used either oral or intrauterine 
contraception or hormonal medication for at 
least 6 mon-hs before surgery and none had 
received prostaglandin synthetase inhibitors in 
the cycle preceding hysterectomy. Menstrual 
blood loss, estimated for two periods before the 
operation with the alkaline haematin method, 
ranged from 4 to 840 ml, with 10 women having a 
normal menstrual blood loss and 26 a heavy 
menstrual blood loss of >80 ml (Hallberg & 
Nilsson 1964; Hallberg et al. 1966). The stage of 


the cycle at which the tissue was obtained was 
determined from the patient's menstrual 
history, endometrial histology and plasma pro- 
gesterone levels estimated by radioimmuno- 
assay in peripheral blood taken at the time of 
surgery (Noyes et al. 1950; Turnbull et al. 1974). 
Nine specimens were obtained during menstru- 
ation, eight in the follicular phase, four in the 
early luteal phase, eight in the mid-luteal] phase, 
and seven in the late luteal phase. 


Tissue superfusion and PGD; measurement 


Superfusion of endometrium and myometrium 
was performed as described previously (Rees et 
al. 1984). Briefly the tissues were minced, placed 
between membrane filters and Krebs buffer 
(containing 2 g/l glucose, saturated with 95% O, 
and 5% CO, at 37°C) pumped through at 0-6 
ml/min for 5 h. Buffer samples were collected in 
10-min fractions and PGD, concentrations 
measured by radioimmunoassay as described 
previously, employing an antiserum developed 
by one of us (R. W.K.) (Kelly et al. 1986). At the 
end of each superfusion the tissues were dried to 
constant weight and PGD, release was 
expressed in terms of ng/g dry tissue/min. 
Preliminary experiments (n—6) in which all 
10-min buffer fractions were assayed showed 
that PGD, release was high at the start of super- 
fusion and fell during the first 3 h to reach a 
plateau that was maintained until the end of the 
5-h superfusion. PGD, release rates were com- 
pared both at the start of the superfusion and at 
the plateau phase between 3 and 4 h after the 
start of superfusion. The former may reflect the 
total capacity for. prostaglandin formation and 
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the latter basal release rates after washout of 
trauma-induced PG release. 

Tissue viability was confirmed by trypan blue 
dye exclusion, glucose uptake by the tissues and 
histological examination of formol fixed 


specimens. 


Statistical analysis 


Menstrual blood loss and PGD, release are not 
normally distributed so that log transformation 
was used to normalize the data which were then 
treated with parametric methods (one way 
analysis of variance followed by Student's t-test 
for comparison of several groups, least squares 
regression and the product moment correlation 
coefficient for examination of linear relation). 


Results 


PGD, was produced by both endometrium and 
myometrium with significantly greater amounts 
from the endometrium, both at the start and the 
plateau phase of the superfusion (Figs 1 and 2, 
P «0-001). Cyclical changes in PGD, release 
were found only in the endometrium with higher 
levels in the mid-luteal and menstrual phases 
than in the follicular phase (P<0-05, Fig. 1). In 
the initial phase the highest rates of release were 
found during the mid-luteal stage. In contrast 
PGD, release from the myometrium was signifi- 
cantly elevated at the start of the superfusion in 
tissues obtained during menstruation (P<0-05, 
Fig. 2). No correlation was found between total 
menstrual blood loss (range 4-840 ml) and PGD, 
release at any stage of the menstrual cycle from 
either endometrium and myometrium; but in 
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Fig. 1. Endometrial PGD, release. The bars represent median values. 
M, Menstrual; F, follicular; EL, early luteal; ML, mid-luteal; LL, late 


luteal phases of the menstrual cycle. 
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Fig. 2. Myometrial PGD, release. The bars represent median 
values. M, Menstrual; F, follicular; EL, early luteal; ML, mid- 
luteal; LL, late Iuteal phases of the menstrual cycle. 


three uteri obtained during the first 2 days of 
menstruation when menstrual flow is greatest 
(Rybo 1966), a relation was evident between 
blood loss and myometrial PGD, release (Figs 3 
and 4) at the start of superfusion. 


Discussion 


This study examined PGD, release in vitro by 
endometrium and myometrium obtained at dif- 
ferent stages of the menstrual cycle from women 
with known menstrual blood loss; PGD, was 
produced by both tissues but release rates were 
significantly greater in endometrium. The same 
pattern has been found for the other prosta- 
glandins PGF,,, PGE, and 6-keto-FGF,, (Abel 
& Kelly 1979; Demers et al. 1984; Rees et al. 
1984). The release rates of PGD, were lower 


than would have been expected from studies 
using chromatography of endometrial and myo- 
metrial arachidonic acid metabolites (Abel & 
Kelly 1979; Smith et al. 1981; Demers et al. 
1984). The discrepancy may be due to either the 
different methods employed or interference by a 
substance with the same chromatographic 
mobility as PGD.. 

Cyclical changes in PGD, release were found 
only in the endometrium, with increased levels 
during the mid-luteal phase and menstruation. 
Similar changes have been found with other 
prostaglandins (Downie et al. 1974; Willman et 
al. 1976; Maathuis & Kelly 1978; Rees et al. 
1984). In the myometrium the highest release 
rates were found at the start of the superfusion in 
tissue obtained during menstruation. This may 
be relevant to the control of menstrual bleeding 
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Fig. 3. Relation between menstrual blood loss and PGD, release in the 
endometrium at start of superfusion (@, A) and at plateau phase (O, 
A). The symbols A, A represent the values for three specimens 
obtained during the first 2 days of menstruation 
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Fig. 4. Relation between menstrual blood loss and PGD, release in the 
myometrium at start of superfusion (@, A) and at plateau phase (O, 
A). The symbols A, A represent the values for three specimens 
obtained during the first 2 days of menstruation. 


since PGD, is a vasodilator and inhibitor of 
platelet aggregation and rates at the start of a 
superfusion include a trauma induced compo- 
nent (Flower et al. 1976; Smith 1980). Further- 
more, the mass of myometrium is greater than 
that of the endometrium so that total PGD, pro- 
duction may be higher in the former tissue. Mor- 
phological studies indicate that platelet 
aggregation in menstrual endometrium is signifi- 
cantly less than that occurring in damaged 
vessels in other tissue (Christiaens et al. 1980). A 
possible cause may be the transfer of PGD, from 
the myometrium to the endometrium during 
menstruation. 

No correlation was found between PGD, 
release in either endometrium or myometrium 
at any phase of the cycle and menstrual blood 
loss (range 4-840 ml). We are therefore unable 
to confirm the increased PGD, synthesis in men- 
orrhagic women found in luteal endometrium 
(Smith et al. 1981). But the suggestion of a rela- 
tion between blood loss and myometrial PGD, 
release in the first 2 days of menstruation may 
explain the efficacy of prostaglandin synthetase 
inhibitors taken during menstruation to reduce 
menstrual bleeding (Anderson et al. 1976). Thus 
any increased PGD, production during menstru- 
ation in patients with menorrhagia is not main- 
tained throughout the menstrual cycle. 
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Perinatal listeriosis. A report of six cases 


T. Y. KHONG, J. M. FRAPPELL, H. M. STEEL, C. M. STEWART, M. BURKE 


Summary. The clinical and pathological findings in six patients with 
perinatal listeriosis are presented. One pregnancy resulted in a live- 
born infant who developed listerial septicaemia but made a complete 
recovery following prompt treatment. The other pregnancies ended in 
intrauterine death. Often antecedent maternal prodromal illness pre- 
ceded expulsion of a macerated fetus by only a matter of hours making 
early diagnosis difficult. In all cases the diagnosis of listerial infection 
was apparent only after the birth of the fetus or new born. 


Listeriosis is a considerable cause of perinatal 
morbidity and mortality (Barresi 1980; Bor- 
tolussi 1984) and the incidence of perinatal list- 
eriosis within England and Wales appears to be 
increasing (Editorial 1985). This may reflect 
increased awareness of a condition which, until 
recently, had been underreported or underdiag- 
nosed (Robertson et al. 1979; Editorial 1980). 
Within a 12-month period, there were six 
patients with perinatal listeriosis in two adjacent 
district general hospitals and we wish to describe 
their clinical, epidemiological and pathological 
findings to highlight their variable presentations 
and pathological features. 


Clinical data 


A summary of the clinical data of all six patients 
is given in Table 1. 
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Four of the pregnancies complicated by peri- 
natal listeriosis terminated as mid-trimester 
abortions or early third trimester intrauterine 
deaths. The other two pregnancies proceeded 
until 38 weeks and term gestation, resulting in 
the delivery respectively of a stillborn infant and 
an infant with clinical signs of sepsis. 


Patient 1. 


This case report is illustrative of patients 1, 2, 3 
and 4 (Table 1) in whom pregnancy resulted in 
intrauterine deaths. 

A 23-year-old white European booked for 
antenatal care in September 1984 with 12 weeks 
amenorrhoea. Her previous obstetric history 
included a full term pregnancy in 1983 compli- 
cated by vaginal herpes, and a left tubal abortion 
in 1984. Her pregnancy was uneventful until she 
was admitted at 20 weeks gestation by dates with 
painful uterine contractions, absent fetal heart 
sounds and a cervix that was dilated to 2 cm. She 
gave a history of an influenza-like illness imme- 
diately preceding her admission. Abortion was 
induced and a macroscopically normal female 
fetus and placenta were delivered. Her tempera- 
ture, which before abortion was 37-5°C, sub- 
sided following expulsion of the conceptus and 
she was discharged home well 48 h later. 


Patient 5. 


A 20-year-old white European primigravida 
booked at 20 weeks gestation for antenatal care 
in October 1984. Her previous antenatal care 
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had been on the Isle of Wight. Following an 
uneventful antenatal course she presented in 
labour at 38 weeks gestation by dates. On clini- 
cal examination, the fetal heart rate was 50—60 
beats/min, and the cervix was dilated to 4 cm. 
The membranes were intact. The membranes 
were ruptured artificially and thick meconium- 
stained amniotic fluid drained. Emergency 
lower segment caesarean section was performed 
immediately and a fresh stillborn but mac- 
roscopically normal male infant weighing 3340 g 
was born. The patient gave a history of a sore 
throat and viral-like illness for the week preced- 
ing admission. She was afebrile at the time of 
admission and postoperative progress was 
uneventful. 


Patient 6. 


A 24-year-old white European primigravida had 
an uneventful pregnancy from booking at 12 
weeks gestation in August 1984 until February 
1985 when she presented in labour at term by 
dates. The cervix was 4 cm dilated, the fetal 
heart rate was 160 beats/min and the membranes 
were intact. Her temperature was 38°C. The 
membranes were ruptured artificially and thick 
meconium-stained amniotic fluid drained. A 
scalp clip was attached. Progress to full dilata- 
tion of the cervix was rapid, but after a second 
stage of labour lasting 60 min, rotation of the 
baby and delivery by Keilland's forceps were 
required because of cardiotocograph signs of 
fetal distress. The Apgar scores were 5 at 1 min, 
7at5min and9 at 10 min. Direct laryngoscopy of 
the infant did not show any meconium beyond 
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the vocal cords. Initially the infant, a normal 
female, was kept with the mother but at 11 h of 
age she was noted to be grunting, cyanotic and 
tachypnoeic, with a temperature of 39°C. She 
was initially treated with 35% oxygen via a head 
box and empirically with penicillin and gen- 
tamicin. A full infection screen was performed at 
this stage. A diagnosis of listerial pneumonia 
and septicaemia was made 12 h later based upon 
isolation of the organism from swabs taken from 
the mother at the time of-delivery and sub- 
sequently confirmed on blood cultures taken 
from the infant. Ampicillin was substituted for 
penicillin following results of sensitivity testing 
of the isolates. She was treated for 14 days and 
made a complete recovery. She was discharged 
home on the 16th day and, on follow-up, has 
maintained good progress. 

In all patients the diagnosis of listerial infec- 
tion was made after delivery of the fetus or new- 
born either on microbiological (patients 1, 4, 5 
and 6) or histopathological findings (patients 2, 
3, 4 and 5). 


Laboratory findings 
Microbiology 


A summary of the findings is given in Table 2. 
Endocervical swabs were taken in five women 
in labour and Listeria monocytogenes was iso- 
lated from three (patients 1, 5 and 6). Maternal 
blood, taken for culture in patients 1 and 3, grew 
L. monocytogenes in patient 1 only. Micro- 
biological investigations were performed on the 
infants in patients 5 and 6. L. monocytogenes 


Table 2. Microbiological findings in six patients with perinatal listeriosis 
eee 





Patient no. 

Cultures 1 2 3 4 5 6 
Å— ——— 
Maternal 

Blood + ND — ND ND -— 
Endocervical swab T — — — + + 
Infant 
Blood ND ND ND ND ND + 
Cerebrospinal fluid ND ND ND ND t ND 
Rectal swab ND ND ND ND ND + 
Ear and nose swab ND ND ND ND ND + 
Placenta ND ND + + ND ND 
Serotype" 4b — 4b 1a 4b 4b 


j————^—«^A—«^A«€«-«—-€- Q OO ÉRRnWEI—————————— A 
+, Listeria monocytogenes isolated, —, Listeria monocytogenes not isolated; ND, not done. 


* Serotyping performed by Central Public Health Laboratory, Colindale 
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was isolated from the cerebrospinal duid of the 
stillborn infant in patient 5, and from the swabs 
from the ear, nose and rectum of the infant in 
patient 6. Neonatal blood cultures, subsequently 
done because of evidence of sepsis in the latter 
case, also grew L. monocytogenes. Segments of 
placenta were sent for culture in two patients 
(patients 3 and 4) and L. monocytogenes was 
isolated from both. 

The isolates of the L. monocytogenes were 
serotyped by the Central Public Health Labora- 
tory at Colindale; those from patients 1, 3, 5 and 
6 were of serotype 4b and that from patient 4 


serotype 1a. 


Histopathology 


A summary of the findings is given 1n Table 3. 

The four patients with intrauterine deaths dis- 
played the disseminated granulomata/abscesses 
characteristic of the disease. These were seen 
macroscopically as pinhead nodules in patient 3. 
Gram-positive bacilli were demonstrable within 
these lesions histologically. Gross and micro- 
scopic examination failed to reveal any other 
cause for the fetal death. 

In contrast, in the fresh stillbirth (patient 5), 
the relevant findings were restricted to the 
central nervous system. There was bulging of 
hyperaemic meninges with excess cerebrospinal 
fluid. Abundant exudate was seen around the 
base of the brain and in the sylvian fissures. The 
aqueduct of Sylvius was compressed and the for- 
amina of Luschka and Magendie were occluded 
by exudate although the fourth ventricle was not 
dilated. Gram-positive bacili were demon- 


strable in the exudate on histology. There were 
stigmata of anoxia with petechial haemorrhages 
over several visceral surfaces. 

Placentas were available for examination in 
five patients (nos 1, 2, 3, 4 and 5). All showed 
macroabscesses up to 10 mm in diameter and 
focal villitis histologically. Funisitis was seen in 
one patient (no. 5) and chorioamnionitis was 
seen invariably; Gram-positive bacilli were 
demonstrated in all patients histologically. 


Discussion 


Although Listeria monocytogenes is widespread 
in nature and the carrier rate in normal human 
population approximates to 5%, perinatal list- 
eriosis appears to be more prevalent in the north 
of France with occasional reports of outbreaks in 
other parts of the world (Editorial 1980; Barza 
1985). In our patients foreign travel could not be 
implicated and although one of the women initi- 
ally booked outside the districts in the Isle of 
Wight, her subsequent antenatal progress was 
uneventful. Although most cases are sporadic, 
outbreaks have been associated with con- 
taminated coleslaw, raw and pasteurized milk 
and goats' cheese (Schlech et al. 1983; Fleming et 
al. 1985). The localized outbreak probably 
represents a clustering of sporadic cases in our 
two districts, but detailed epidemiological 
studies were not performed. 

Two groups of patients are commonly affected 
by listeriosis, the immunocompromised and the 
pregnant. During pregnancy, characteristically, 
the women may present with two or more febrile 
episodes or may be afebrile with an influenza- 


Table 3. Histopathological findings in six patients with perinatal listeriosis 











Patient no. 
1 2 3 4 5 6 
Placenta 
Weight (g) 170 225 370 350 600 610 
Histology 
Funisitis — — — — T NR 
Chorioamnionitis + + + + + NR 
Villitis + -+ + + + NR 
Macro and microabscesses + + + + + NR 
Decidual necrosis + — — + — NR 
Infant 
Visceral abscesses + + + + Alive 
Meningitis — — — Not examined + 


a ns 
NR, Not received for pathological examination; +, present; —, not present 


like illness. This was observed in all our patients. 
Untreated maternal infection invariably results 
in fetal damage in the form of abortion, stillbirth 
or neonatal sepsis (Relier 1979). Neonatal list- 
eriosis may present either early or late (Larsson 
et al. 1978). The early type presents within 2 days 
of birth with signs of septicaemia and results 
from intrauterine infection. The late form of 
disease appears after the fifth day of life, usually 
presenting as meningitis and results from infec- 
tion during or soon after delivery. All our 
patients conformed to this recognized clinical 
pattern with the exception of the fresh stillborn 
infant where meningitis ir utero was seen instead 
of the expected generalized septicaemia. 

As in all patients with perinatal infection, 
early diagnosis requires close liaison between 
clinician and microbiologist. A rapid method for 
diagnosis utilizes the propensity of L. mono- 
cytogenes to colonize amniotic epithelium; 
smears prepared from scraping the amniotic epi- 
thelial cells of the placenta are examined for the 
characteristic Gram-positive bacilli (Nessmann- 
Emanuelli et al. 1983). Early diagnosis and treat- 
ment can modify the poor prognosis of the infec- 
tion (Robertson et al. 1979; Relier 1979; Fleming 
et al. 1985) and early treatment may have been 
instrumental in salvaging one infant in our series 
although the antibiotic of choice, ampicillin 
(Editorial 1985), was not given initially. Despite 
other reports (Relier 1979; Robertson et al. 
1979) an early diagnosis would not have altered 
the outcome in our five patients who presented 
with intrauterine deaths. The prodromal febrile 
episodes or ‘viral-like’ illness are not specific to 
listeriosis and, furthermore, may precede the 
expulsion of a macerated fetus by only a matter 
of hours. 

The pathological findings of pennatal list- 
eriosis are well documented (Benirschke & 
Driscoll 1974; Larroche 1977; Fox 1978). Post- 
mortem examination, including histological 
assessment of macerated organs, proved to be 
helpful and prompted the diagnosis of listerial 
infection as a cause of fetal death in four of our 
patients. Although these cases were probably 
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sporadic, the possibility of an outbreak on a 
larger scale must be borne in mind. 
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Ketoacidosis in pregnancy: an unusual presentation of 
diabetes mellitus. Case reports 


GREG ROBERTSON, TREVOR WHEATLEY, RALPH E. ROBINSON 


Case reports 
Patient 1 


A previously fit 29-year-old white European 
gravida 2, para 0, presented at 29 weeks gesta- 
tion with a 3-day history of nausea, vomiting, 
polyuria and polydipsia. Since she had had a 
16-week incomplete abortion 44 weeks before 
booking followed by secondary amenorrhoea, 
the expected date of delivery of her current preg- 
nancy was uncertain. On booking examination 
there were no abnormal findings and in particu- 
lar she was normotensive and at her ideal body 
weight. Ultrasound scan showed a normal fetus 
whose biparietal diameter and abdominal girth 
measurements were consistent with 25-5 weeks 
gestation. Although initial urinalysis with Ames 
multistix had shown 0-25% glycosuria, sub- 
sequent testing by her general practitioner and 
in the antenatal clinic was negative. There was 
neither a past nor family history of insulin- 
dependent diabetes or risk factors tor develop- 
ing gestational diabetes. 

On admission she was orientated, apyrexial 
but dehydrated and ketotic with Kussmaul res- 
piration. Her pulse was 100 beats/min and her 
supine blood pressure 120/80 mmHg. There 
were no signs of diabetic retinopathy or neu- 
ropathy. Doppler ultrasound confirmed the 
presence of a fetal heart. The results of bio- 
chemical investigations are shown in Table 1. 
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Routine therapy for diabetic ketoacidosis was 
commenced using intravenous normal saline, 
potassium supplements and insulin administered 
through a continuous infusion pump. Sub- 
sequently she was treated with Actrapid insulin 
thrice daily with Monotard insulin at night and 
her daily insulin requirement of 52 i.u. rose to 75 
i.u. as the pregnancy proceeded. Further serial 
fetal ultrasound scans showed growth on the 
50th centile and regular cardiotocographs were 
normal. Labour was induced at 38 weeks and as 
the cervix was unfavourable induction was facili- 
tated by two vaginal prostaglandin tablets 3 mg 
(Upjohn, UK). The ensuing labour, which was 
continuouslv monitored, proceeded rapidly and 
6 h later she gave birth to a healthy female infant 
of 3-45 kg. There was no problem with neonatal 
hypoglycaemia or other complications referra- 
ble to maternal diabetes mellitus. No insulin was 
required in the puerperium but subsequent 
blood glucose levels confirmed persisting 
diabetes mellitus which, at 3 months, required 
treatment with insulin at a daily dose of 30 i.u. 


Patient 2 


A 31-year-old white European woman, gravida 
4, para 1, was admitted at 29 weeks gestation 
with diabetic ketoacidosis. Eight years pre- 
viously a right tubal pregnancy had resulted in a 
salpingectomy and 6 years later following an 
intervening incomplete abortion, she was 
delivered of a 2-8 kg male infant at 38 weeks 
gestation. In the current pregnancy, booking 
examination at 13 weeks was normal and showed 
her to be normotensive and at her ideal body 
weight. There was no past nor family history of 
insulin-dependent diabetes or risk factors for 
developing gestational diabetes. Subsequent 
routine urinalysis at antenatal checks had not 
revealed glycosuria. On admission she was 
hyperventilating and ketotic but not dehy- 
drated, with a pulse of 70 beats/min and a supine 
brachial blood pressure of 105/60 mmHg. Physi- 
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Table 1. Biochemical findings in two patients on admission 





Normal range 





Patient 1 Patient 2 for pregnancy 
Plasma glucose (mmol) 19-5 29 5 «6 
Plasma Nat (mmol/l) 125-0 129-0 130-142 
Plasma K+ (mmol) 4-6 3-9 3-15—4-65 
Plasma HCO, (mmol/l) 6-0 11-1 23-2-24-6 
Plasma urea (mmol) 6-2 4-5 3-3 mmol/l 
Blood H+ (mmol) 71:0 50-0 36—44 
Base excess —23-0 —12-4 —2-2-—4-6 
Pa co; (kPA) 1:5 2-93 4-0-5-3 
Pa o (KPA) 16-9 15-1 9-3-12 
Urine ketones +++ +++ Negative 
Plasma ketones +++ +++ Negative 
Hb A1. (% total Hb) 8-0 8-0 558-5 
Islet cell antibodies Not done Positive Negative 





cal examination was otherwise normal and the 
fetal heart sounds were present. The results of 
biochemical investigations on admission are 
shown in Table 1. Routine treatment with intra- 
venous normal saline, potassium and insulin cor- 
rected the metabolic abnormalities and 
satısfactory diabetic control was rapidly estab- 
lished with an appropriate diet and daily sub- 
cutaneous insulin dose of 103 units which 
subsequently fell to 60 units. Ultrasound scan 
showed a normal fetus with abdominal girth well 
above the 90th centile and biparietal diameter 
just below the 50th centile. The abdominal girth 
returned to the 50th centile as the pregnancy 
progressed. At 37 weeks, because of falling 
material weight and decreased fetal movements, 
labour was induced with prostaglandin E, tablets 
(Upjohn, UK) and accelerated by artificial rup- 
ture of membranes and oxytocin infusion. After 
3 h of labour she was delivered of a 3:19 kg male. 
At birth the infant was noted to be dusky and 
examination revealed a cardiac defect, later 
diagnosed as transposition of the great vessels 
and treated by septostomy. There were no neo- 
natal complications attributable to maternal 
diabetes mellitus. 

In the puerperium, maternal blood glucose 
concentrations were all 6mmol/] and a 75g 
glucose tolerance test at 6 weeks postpartum 
showed a fasting blood sugar of 4-8 mmol/l and a 
2-h value of 6-9 mmol/l. However, the value at 
30min was elevated at 11-2mmol/l. The 
patient's serum was positive for complement fix- 
ing islet cell antibodies. 

Discussion 
When diabetes mellitus is first seen during 
pregnancy the diagnosis is usually either pre- 


viously undiagnosed  non-insulin-dependent 
(Iype 2) diabetes mellitus, or gestational 
diabetes in which the glucose.tolerance test 
returns to normal after delivery. In these condi- 
tions although insulin secretion is inadequate to 
maintain euglycaemia it 1s usually sufficient to 
prevent ketoacidosis (Hollingsworth 1984). 

As the more severe beta cell deficiency of 
insulin-dependent (Type 1) diabetes mellitus 
develops over several months or even longer 
(Srikantha et al. 1983; Gorsuch et al. 1981), occa- 
sionally such patients might be expected to pres- 
ent with diabetic ketoacidosis, particularly 
during the third trimester of pregnancy when 
developing insulin deficiency would be com- 
pounded by the insulin resistance of late preg- 
nancy (Kuhl et al. 1985). Although ketoacidosis 
in the known insulin-dependent patient is well 
recognized, the only previously reported case 
arising de novo during pregnancy was a 32-year- 
old multiparous Jamaican who presented at 21 
weeks gestation with hyperglycaemia and keto- 
acidosis following 2 weeks of vomiting (Livesley 
& Neary 1968). In this case, although the blood 
glucose values were only reported 1 month post- 
partum, there was no suggestion of subsequent 
insulin dependence. Also, she had previously 
given birth to a baby weighing 5 kg and it seems 
likely that prolonged vomiting in a patient with 
a non-insulin dependent diabetes mellitus 
resulted in hyperglycaemia and severe starva- 
tion ketosis, a condition to which the pregnant 
woman 1s particularly prone (Metzgar et al. 
1982). The contention by Livesley & Neary 
(1968) that the primary diagnosis was lactic acid- 
OSIS seems unlikely in the clinical setting and was 
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not supported by the lactate 
concentrations. 

In contrast, our first patient required insulin 
therapy within 3 months of delivery and is clearly 
insulin-dependent. While the type af diabetes 
remains to be established in our second patient, 
hyperglycaemia following a glucose load and 
positive complement fixing islet cell antibodies 
are, in context, suggestive of developing insulin- 
dependent diabetes mellitus (Irvine et al. 1980). 

In view of the high perinatal mortality of up to 
90% reported in diabetic ketoacidosis of preg- 
nancy (Kitzmiller 1982; Brumfield & Hud- 
dleston 1984), the successful delivery of live 
infants without complications attributable to 
maternal diabetes in our two patients is notewor- 
thy. The extent to which ketoacids per se are 
toxic to the fetus is controversial but the findings 
in our patients and in the one described by Live- 
sley & Neary (1968) suggest that the fetus, which 
is able to utilize ketone bodies (Robinson & 
Williamson 1980), may not be adversely affected 
by a single episode of ketoacidosis. Thus, fetal 
morbidity and mortality in diabetic ketoacidosis 
may be more influenced by previously poor dia- 
betic control (Karlsson & Kjeller 1972) and the 
reduction in feto-placental blood flow caused by 
maternal hypovolaemia (Anas 1975). This is 
consistent with the findings in our patients in 
whom the haemoglobin A1 was normal and 
marked intravascular hypovolaemia, as esti- 
mated from the plasma urea concentration, was 
not present. 

As diabetic ketoacidosis could result in fetal 
and maternal mortality, earlier diagnosis of 
hyperglycaemia would clearly be valuable. The 
advantages of routine screening at 28-32 weeks 
are proven for detecting gestational diabetes 
(Lind & Anderson 1984) and it is of interest that 
our patients and the one reported by Livesley & 
Neary (1968) would have been diagnosed and 
episodes of ketoacidosis prevented by 28-week 
screening. 

Finally, as it is probable that patients with 
sufficient insulin deficiency to develop diabetic 
ketoacidosis during pregnancy will subsequently 
develop insulin-dependent diabetes mellitus and 
as other autoimmune diseases are known to 
deteriorate in the postpartum period (Walfish & 
Chan 1985) such patients should be followed-up 
even though their routine postpartum glucose 
tolerance testing may be normal. Intermittent 
testing for glycosuria and estimation of 


plasma 


haemoglobin A1 will facilitate the early detec- 
tion of deteriorating glucose tolerance and avoid 
a prolonged period of potentially harmful 
asymptomatic hyperglycaemia. 
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Advanced unruptured interstitial gestation. Case report 


ROBERT B. FRASER 


Case report 


A 26-year-old African woman was first seen in 
the antenatal clinic when she had had 42 weeks 
amenorrhoea in her third pregnancy. Ten years 
earlier she had had a spontaneous vertex 
delivery of a live male infant at term, with birth- 
weight of 2-4 kg. This child had died at 18 
months of age. Seven years earlier she had had 
an emergency caesarean section, indication 
unknown, and given birth to a 2-0 kg male infant 
which died in the neonatal period. In her present 
pregnancy she had spent many weeks in a local 
mental hospital suffering from schizophrenia. 
At her first antenatal attendance the uterus was 
estimated to be equivalent to a 30 week gestation 
and the fetal heart was clearly heard. It was 
assumed that her dates were incorrect (ultra- 
sound scanning was not available). She was 
reviewed at weekly intervals but after 2 weeks 
the uterus was noted to be tense and the fetal 
heart was absent. A plain abdominal X-ray 
showed a fetus which was 'small-for-gestational 
age, hyperflexed, Spalding's sign present’. 
Coagulation studies were normal, but attempts 
to induce labour with intravenous oxytocin and 
later intravenous prostaglandin E, failed to pro- 
mote any detectable uterine activity. Extra- 
uterine pregnancy was considered and 
hysterosalpingography revealed an empty uter- 
ine cavity, apparently confirming this diagnosis. 

Laparotomy was therefore undertaken which 
showed a large cystic swelling of the left uterine 
cornua, about 20 cm in diameter, lying above the 
origin of the left round ligament but with the 
tube and ovary drawn up onto its superior sur- 
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face. The left infundibulo-pelvic ligament was 
elongated. Bonney’s myomectomy clamp was 
applied to the uterus and a left cornual resection 
with left salpingo-oophorectomy was per 
formed. The uterus was repaired in three layers 
with catgut. Her postoperative recovery was 
uncomplicated. 

The cut surgical specimen is shown in Fig. |, 
and explained in the accompanying drawing. 
The fetus was female, weighed 2-Okg. and 
despite advanced maceration there were no 
apparent congenital malformations. 


Discussion 


Interstitial gestation is a rarity amongst ectopic 
pregnancies, occurring in 1-1-6-8% of collected 
series (Felmus & Pedowitz 1953). There is a 
suggestion that it is proportionately rarer where 
ectopic gestation is common, and this is sup- 
ported by an unpublished series of 1000 con- 
secutive ectopic pregnancies presenting at the 
Kenyatta National Hospital in which only seven 
were interstitial (S. R. Patel, personal commun- 
cation). It should be differentiated from angular 
pregnancy which has cornual implantation of the 
placenta with growth of the gestational sac into 
the normal uterine cavity; cornual pregnancy 
which is a term usually reserved for gestation in 
one horn of a bicornuate uterus; and pregnancy 
in a rudimentary horn. 

There is a feeling that interstitial pregnancy 
ruptures later than gestation in the more distal 
portions of the tube (Moir & Myerscough 19711. 
In one series 10 of 45 ruptured after 12 com- 
pleted weeks of amenorrhoea (Felmus & Ped- 
owitz 1953). Rupture is usually extensive and 
haemorrhagic and emergency hysterectomy has 
often been required. 

Advanced unruptured interstitial gestation 
has been described but it is extremely rare. A 
case was reported without details by Gustafson 
(1953) and a case similar in some features to this 
one was described by Stapleton (1935). An 
unruptured interstitial gestation diagnosed at 5 
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Fig. 1. Opened operative specimen (ruler is 30 cm long) with diagrammatic 


explanation. 


months gestation is beautifully illustrated by 
Falls & Holt (1961). 

In our patient a diagnosis might have been 
made in time to save the fetus if more respect 
had been paid to the patient's dates, which were 
almost certainly correct. The availability of diag- 
nostic ultrasonography might also have offered 
an opportunity for fetal salvage. 
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Intussusception in pregnancy. Case report and review 


of the literature 


R. WATSON, A. R. QUAYLE 


Case report 


A 23-year-old woman was admitted to the 
obstetric ward at 37 weeks in her fourth preg- 
nancy. She complained of colicky generalized 
abdominal pain and nausea for 6h before her 
admission. The antenatal period had been 
uneventful. On examination the uterus was not 
tender, consistent with 37 weeks gestation, and a 
fetal heart beat was present. There was tender- 
ness on palpation in the epigastrium and right 
hypochondrium, but there was no abdominal 
guarding and normal bowel sounds were pres- 
ent. Her pain settled but returned 48 h later with 
vomiting of bile-stained fluid. Biliary colic was 
diagnosed. A full blood count, plasma elec- 
trolytes and serum amylase were normal and a 
plain abdominal X-ray showed no abnormality. 
She was treated with intravenous fluids and 
again her symptoms quickly settled. Four days 
after admission an ultrasound examination was 
performed. This showed a normal gall bladder. 
liver and kidneys but also revealed an elliptical 
cystic mass extending from the renal angle into 
the right iliac fossa. The nature of the mass was 
uncertain but it was considered that it might be 
dilated loops of small bowel. The patient 
remained asymptomatic. A week after admis- 
sion she developed a further recurrence of right 
sided upper abdominal pain and vomiting. At 
the time she also reported reduced fetal move- 
ments. Cardiototography showed diminished 
baseline variability and reduced fetal move- 
ments. Because of the abnormal fetal heart 
trace, labour was induced and 1 h later, at only 
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3 cm cervical dilatation, the fetal heart tracing 
began to show late decelerations. In view of the 
fetal heart recording and the continuing unex- 
plained abdominal pain it was decided to per- 
form a caesarean section together with 
exploratory laparotomy. The abdomen was 
opened through a right paramedian incision and 
a live female infant was born by lower segment 
section. Abdominal exploration revealed an 
ileo-ial intussusception impacted in the 
caecum. It was impossible to reduce the intus- 
susception and therefore a right hemicolectomy 
and ileal resection was performed. continuity 
being restored with an end to end ileo-colic ana- 
stamosis. Examination of the resected bowe! 
showed 30cm of necrotic ileum within the 
caecum, but no cause for the intussusception 
could be found. Both mother and child made an 
uneventful postoperative recovery and were dis- 
charged home 14 days after the birth. 


Discussion 


Intestinal obstruction is an uncommon compli- 
cation of pregnancy although one which has 
been reported with increasing frequency. Morris 
(1965) reported a rate of 1 in 13687 deliveries 
before 1950 and a rate of 1 in 3163 deliveries 
after 1950. Intussusception is said to account for 
between 4 and 6% of intestinal obstruction in 
pregnant women (Goldthorp 1966; Beck 19743. 
Despite this only 14 patients with intussuscep- 
tion in pregnancy, excluding the present one, 
have been reported in the literature during the 
past 30 years (Table 1). 

Intussusception during pregnancy has been 
recognized as one of the most dangerous forms 
of bowel obstruction (Svesko & Pisani 1960). 
Chaffin et al. (1937) described their own case and 
reviewed the literature. They found 20 reported 
cases of intussusception in pregnancy or the 
puerperium during the years 1870 to 1936. In 
their series the maternal mortality was 7595 and 
in those cases occurring before delivery only 
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2896 of the infants survived. Most of these cases 
were before current diagnostic and therapeutic 
facilities were available. During the past 30 years 
there has been considerable improvement in 
both maternal and fetal survival in reported 
cases with only one maternal death and a fetal 
survival of 60% in those cases occurring before 
delivery. In the puerperium maternal ileus has 
no direct bearing upon fetal survival. 
Intussusception accounts for approximately 
80-90% of intestinal obstructions in infants. In 
contrast intussusception in adults is a rare con- 
dition which produces approximately 5% of 
mechanical intestinal obstruction (Ponka 1967). 
Whereas the aetiology of intussusception is idio- 
pathic in over 90% of affected infants (Strang 
1939), a demonstrable cause, according to most 
authors, is found in most affected adults 
(Donhauser & Kelly 1950; Weilbaecher et al. 
1971). Of the 14 reported cases of intussuscep- 
tion occurring in pregnancy or the puerperium 
during the past 30 years, a precipitating cause 
was found in 11 (79%), with ileo-caecal intus- 
susception the most common type and Meckel's 
diverticulum the most common precipitating 
factor. Although bowel neoplasms are an impor- 
tant underlying feature in the majority of 
adult intussusceptions (Sanders et al. 1958; 
Weilbaecher et al. 1971), because of the rela- 
tively young age of pregnant patients, neoplasia 
was not an important factor and one fifth of all 
cases were of the idiopathic childhood type. 
Intussusception in infants is characterized by 
the sudden onset of severe cramping abdominal 
pain, vomiting and eventually the passage of 
blood and mucus per rectum. An intestinal or 
rectal mass is usually palpable on examination 
and X-ray studies with barium are a most useful 
diagnostic aid and in selected patients are of 
therapeutic value (Ponka 1967). However, the 
clinical picture and X-ray findings associated 
with intussusception in adults are bizarre and a 
correct pre-operative diagnosis is rarely made 
(Cotlar & Cohn 1961). The chief complaint in 
adults is of abdominal pain which is usuallv col- 
icky in nature (Weilbaecher et al. 1971), 
although in 25% there is no pain (Deiterling et 
al. 1953). Vomiting is usually mild (Cotlar & 
Cohn 1961) and rectal bleeding is infrequent 
(Stubenbord & Thorbjarnarson 1969). Abdomi- 
nal tenderness is present in almost all patients 
but a palpable mass is found in only one quarter 
(Stubenbord & Thorbjarnarson 1969) and 
abnormal bowel sounds are present in only one 
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third (Cotlar & Cohn 1961). Plain abdomina: 
X-rays are only occasionally helpful in diagnosis 
(Foulds & Beamish 1970) and the findings with 
barium contrast studies are often misleading or 
unspecific (Bruhlmann er al. 1980), achieving 2 
definitive diagnosis in only 12-3557 (Stubenborn 
& Thorbjarnarson 1969; Nagorney er al. 19811. 
Intussusception occurring in pregnancy is 2 
potentially fatal complication because of the 
difficulty and delay in diagnosis and the reluc- 
tance to operate on pregnant women. Of the 14 
cases occurring in pregnancy or the early puer- 
penum reported during the last 30 vears, ihe 
principal symptoms have been colickv upper 
abdominal pain, vomiting and constipation. 
However pain, vomiting and constipation occur 
sufficiently often with otherwise normal preg- 
nancy to delay recognition. of mechanica! 
obstruction (Morris 1965). Rectal bleeding 
occurred in only five of the 14 pregnancies and 
findings on physical examination were atypical. 
Some degree of upper abdominal tenderness 
was recorded in almost all patients but a palpa- 
ble mass, other than the uterus, was feit in only 
two and decreased bowel sounds reported in 
only four. Routine laboratory studies are of little 
value, pregnancy being associated with a leuko- 
cytosis (Mitchell et al. 1966). Plain abdominal 
X-rays were useful in demonstrating gaseous dis- 
tension of the bowel in five cases and in one case 
the correct pre-operative diagnosis was made 
on plain abdominal X-ray after delivery 
(Bruhlmann et al. 1980). However, in the major- 
ity of cases plain abdominal X-ray showed no 
abnormality. Barium studies, while of value in 
the non-pregnant (Nagorney ef al. 1980) and in 
the puerperium (Burmeister 1962), are imprac- 
ticable antenatally because of the radiation risk 
to the fetus. The difficulty in diagnosis is empha- 
sized by the fact that in only three of the 14 cases 
was the correct pre-operative diagnosis 
achieved, all in the puerperium and all by A-ray 
(Burmeister 1962; Henscher & Imig 1976; 
Bruhlman et al. 1980). In all other cases the 
correct diagnosis was onlv established at laparo- 
tomy or post-mortem, the commonest indication 
for laparotomy being intestinal obstruction. 
Diagnosis in this case was made at laparotomy 
7 days after the onset of symptoms. Almost all 
authors have stressed the delay from initial pres- 
entation to final diagnosis which varied from 2 
days (Baker et al. 1953) to 15 weeks (Bourque & 
Gibbons 1979). Considering the difficulty in 
clinical diagnosis and the limited role of X-rays. 
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ultrasound would appear to offer the best hope 
of early diagnosis. The diagnosis of intussuscep- 
tion by ultrasound, describing 'single or double 
concentric rings of sonolucency surrounded by a 
course central echogenic focus’ has been 
reported (Uhland & Parshley 1978; Morin et al. 
1981). In our patient, and also the one reported 
by Bourque & Gibbons (1979), ultrasound pro- 
vided an early clue to the correct diagnosis but in 
both the findings were misinterpreted with resul- 
tant delay in treatment. 

In this case delay in diagnosis resulted in 
infarction of the ileum within the intussuscep- 
tion and resection of the terminal ileum with its 
specialized absorptive surface. Subsequently the 
patient has had increased bowel frequency due 
to reduced absorption of bile salts and has 
required long term antidiarrhoea medication 
and vitamin B, supplements. 
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Conservative management of spontaneous rupture of 
the liver in pregnancy. Case report 


DAVID R. WOODHOUSE 


Case report 


The patient was a 22-year-old woman in her 
fourth pregnancy who presented at 36 weeks 
gestation with a 24-h history of epigastric and 
right upper quadrant pain radiating to her back. 

Her antenatal care had been uncomplicated 
and specifically there had been no evidence of 
pre-eclampsia. Serology was negative and the 
patient had not travelled overseas. 

Four years previously she had given birth to 
twins after an uncomplicated pregnancy. Her 
next child had died of sudden infant death syn- 
drome at 10 weeks, while a third pregnancy had 
ended in a first trimester abortion. There was no 
relevant past or family history and in particular 
no liver disease. She was taking no medications 
and smoked 10 cigarettes/day. 

On examination she was afebrile, normoten- 
sive with a pulse rate of 80/min. Her chest was 
clinically clear and abdominal examination 
revealed mild epigastric tenderness without 
hepatomegaly. Bowel sounds were normal and 
there was no evidence of gastrointestinal 
obstruction. 

The uterine fundus was consistent with dates, 
non-tender and without palpable contractions or 
evidence of placental separation. The fetal heart 
rate was 140/min, the cervix 1 cm dilated with 
the fetal head high in the midcavity. 

Shortly after admission the patient vomited 
500 ml of undigested food followed later by 
200 mi of bile-stained fluid. She was given intra- 
venous fluids, analgesia and antiemetics. 

An abdominal ultrasound and cholecys- 
tosonogram, using a 3-5 MHz transducer, per- 
formed on the following day showed no visible 
pathology of the liver, gall bladder, biliary tree, 
right kidney or pancreatic region. 

Labour commenced spontaneously 48 h after 
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admission and was augmented by amniotomv 
and oxytocin infusion. Normal vaginal delivery 
of a liveborn girl followed a 12-h labour with a 
blood loss of 70 ml. During labour the patient's 
blood pressure rose to 140/90 mmHg on one 
Occasion; there was no proteinuria. After 
delivery her abdominal pain was unchanged. 
She remained afebrile but developed a mild 
tachycardia up to 100/min. The pain was now 
radiating to the right loin and right iliac fossa. 
The liver was not clinically enlarged. 

Chest X-ray showed dense consolidation. at 
the right base in keeping with inflammatory 
changes in that area, while abdominal X-rays 
revealed a prominent liver shadow but no other 
abnormalities. 

The day after delivery haematological studies 
showed a haemoglobin level of 8-4 g/dl (11-3 g/d 
pre-admission), white blood celis 18 900/ml. 
platelets 337 000/ml and an ESR 55 mm/h. 

Blood gases, sputum and blood cultures were 
negative and liver function studies were norma! 
except for an alkaline phosphatase 195 ul 
(normal 30-100) and gamma glucuronyl trans 
ferase 75 u/l (normal 6—46). 

A biliary scan (Technetium biliarv scintogra- 
phy) was performed. In the early images the 
liver was outlined revealing a 7 x 15 em defect in 
the lateral aspect of the right lobe suggesting a 
space occupying lesion. 

A computerized tomogram scan (Fig. 1) delin- 
eated the lesion more precisely, showing a fresh 
haematoma present in the mid-portion of the 
right lobe of the liver tracking via a laceration to 
the subcapsular space. At that site there was a 
large subcapsular haematoma displacing the 
liver medially. 

As there were no signs of continuing or intra- 
peritoneal bleeding it was decided to manage the 
patient conservatively and she was transfused. 
The liver was now palpable below the costa: 
margin and the pleural effusion clinically evi- 
dent. During the post-partum period the 
patient's blood pressure was 140/90 mmHg on 
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Fig. 1. CT scan showing extensive haematoma in the 
right lobe of the liver. 


several occasions with mild dependent oedema 
but no proteinuria. 

Lactation was suppressed with bromocriptine 
and over the subsequent week there was gradual 
resolution of her pain and of the pleural effu- 
sion. After transfusion her Hb was 11-2 g/dl. 
There was a thrombocytosis up to 843 000/ml 
and coagulation studies showed a prothrombin 
index of 98% with a thrombin clotting time 11 s 
(10-13) and an activated partial thrombin time 
29 s (22-29). 

Follow-up ultrasonography and liver spleen 
scans showed no increase in haematoma size. 
The liver remained 3 cm palpable below the cos- 
tal margin. 

With continued improvement she was dis- 
charged, 3 weeks after admission, with a normal 
white blood cell count and a haemoglobin of 12-3 
g/dl. 

One month post-partum, a liver scan showed 
no decrease in haematoma size but the lesion 
was now solid with fibrosis. At 6 weeks post- 
partum the liver remained palpable but non- 
tender. The patient was well, normotensive and 
the pelvis had returned to normal. Intercourse 
had resumed and an IUCD was inserted for 
contraception. 


Discussion 


Over 120 cases of spontaneous rupture of the 
liver have been reported since Abercrombie 
(1844) first described the syndrome. In the non- 
pregnant patient, hepatic rupture is almost 
always due to trauma, resulting in often fatal 


haemorrhage. In the so-called spontaneous 
hepatic rupture of pregnancy the causes remain 
unclear though the results may be equally tragic 
with mortality rates up to 59% (Bis & Waxman 
1976). 

The most common condition associated with 
hepatic rupture in pregnancy is pre-eclampsia, 
and less commonly hepatic neoplasms including 
haemangiomas, syphilis, malaria and vascular 
abnormalities including aneurysms. 

Utley (1971) noted that 58% of patients with 
hepatic rupture had pre-eclampsia and 16% 
eclampsia; but it is noteworthy that although 
pre-eclampsia is commoner in primigravidae, 
hepatic rupture occurs far more frequently in 
multigravid patients in the ratio 10:1 (Asiz et al. 
1983). 

The role that even minor trauma plays in start- 
ing bleeding in areas of haemorrhagic necrosis in 
a pre-eclampsia affected liver is unknown. The 
pre-eclamptic syndrome is a clinical diagnosis 
with well-known diversity in severity and speed 
of onset of its components. The correlation of 
changes at the cellular level with the severity of 
the clinical picture can only be assumed in the 
absence of liver biopsy and it may be that in 
some patients, severe cellular alterations may 
occur in the parenchyma of numerous organs 
before the clinical picture is regarded as serious. 
Trauma, so minor as to be ignored by the 
patient, or even the trauma of parturition, 
vomiting or convulsions may be enough to start 
haemorrhage. 

The statement is repeatedly made (Bis & 
Waxman 1976; Baumwol & Park 1976; Herbert 
& Brenner 1982) that patients with spontaneous 
rupture of the liver in pregnancy do not survive 
without surgery, though Hibberd (1976) 
reported one patient who survived without sur- 
gery in whom intrahepatic haemorrhage was 
controlled by a gravity suit. 

Henney er al. (1983) describe the entity of 
spontaneous hepatic rupture as a biphasic syn- 
drome. In phase I there is intrahepatic or sub- 
capsular haematoma formation without rupture 
of the capsule. Once the capsule is ruptured the 
syndrome enters phase II with life threatening 
haemorrhage and surgery is required. 

In pregnancy, Henney et al. (1983) suggest 
that conservative management would be justi- 
fied if there was no evidence of capsular rupture, 
but that caesarean section should be undertaken 
to prevent rupture of the haematoma by the 
'endogenous trauma of parturition'. 


In the present patient the primary lesion 
would appear to have been an intrahepatic 
haematoma in the right lobe tracking to the sub- 
capsular region. In retrospect, bleeding into the 
liver started at least 72 h before labour began. 
The trauma of parturition may have caused 
further bleeding with extension to the subcapsu- 
lar region at which stage the usual late diagnosis 
was made. As the patient remained in phase I 
and had been delivered, conservative manage- 
ment appeared justified. 


Conclusion 


Spontaneous rupture of the liver is an uncom- 
mon but potentially fatal complication of preg- 
nancy generally associated with pre-eclampsia 
and having a mortality in excess of 50%. The 
present case describes conservative manage- 
ment in a patient with an unruptured 
haematoma. 

It is suggested that with the availability of 
modern technology to diagnose and stage the 
syndrome, conservative management is justified 
in the post-partum patient where pre-eclampsia 
in controlled or absent. 
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Unilateral polycystic ovary. Case report 


D. W. POLSON, J. ADAMS, P. J. STEER, S. FRANKS 


Case reports 
Patient no. l 


A 20-year-old unmarried nulliparous woman 
presented to the gynaecology clinic in February 
1983 with a history of intermittent right iliac 
fossa pain of 9 months duration. The episodes of 
sharp pain were associated with nausea and 
vomiting, and there was severe deep dys- 
pareunia, She had been taking the combined 
contraceptive pill for 1 year, before which her 
menstrual cycle had been regular. There was no 
relevant past history and on examination she 
appeared well, with no abnormality on abdomi- 
nal or pelvic examination. She was admitted the 
following month for a diagnostic laparoscopy, 
and examination under anaesthesia suggested 
the right ovary to be firm and slightly enlarged. 
Laparoscopy confirmed that the right ovary was 
4—5 cm in diameter with a smooth featureless 
capsule. The left ovary and remainder of the 
pelvis, including the appendix, appeared 
normal. 

Because the nature of the ovarian enlarge- 
ment was uncertain, and in view of the fact that 
her symptoms could be explained by repeated 
torsion, an oophorectomy was recommended. 
She accepted this advice and the following week 
a right oophorectomy was performed, and a 
biopsy taken from the left ovarv. Prolene was 
used to repair the right adnexum and the left 
ovary. She made an uneventful recovery and was 
discharged home after 6 days. On review in the 
clinic at 6 weeks and at 6 months she remained 
pain free. 
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Histology was expected to confirm a fibroma 
or teratoma. Surprisingly, microscopy revealed 
a thickened cortex extending into the medulla, 
multiple follicular cysts up to 10 mm in diameter 
and partially-luteinized theca cells (Fig. 1). 
Despite the absence of theca cell hyperplasia. 
the ovary therefore had the characteristic 
appearance of a polycystic ovary, typical of the 
Stein-Leventhal syndrome. The section from 
the left ovary contained numerous primordial 
follicles in normal cortex (Fig. 2). 

An ultrasound scan after the operation con- 
firmed a normal left ovary. On stopping the con- 
traceptive pill, spontaneous ovulation occurred 
with regular menstruation and normal mid- 
luteal progesterone levels. She has recently 
conceived, 


Patient no. 2 


A 20-year-old married woman first presented to 
the gynaecology clinic in April 1982 with right 
iliac fossa pain for 48h. The sharp pain was 
associated with vomiting but no other gastro- 
intestinal symptoms. She had a 6-month history 
of secondary amenorrhoea, after stopping the 
combined contraceptive pill. She had no symp- 
toms of pregnancy and a recent pregnancy test 
had been negative. Before taking oral con- 
traceptives her menstrual cycle had been erratic 
with heavy periods every 6-10 weeks. There was 
no other relevant history and the only specific 
finding on examination was some deep tender- 
ness in the right iliac fossa. Pelvic examination 
was normal. 

she had a normal ESR and white cell count 
and a repeated pregnancy test was negative. 
Conservative management was adopted and the 
pain settled within 48 h. 

Her secondary amenorrhoea persisted and 
she was reviewed in the clinic 2 months later. 
Serum prolactin and thyroxine levels were 
normal but there was a raised serum luteinizing 
hormone (LH) (25-9 i.u./1) and low follicle stim- 
ulating hormone (FSH) level (1-5i.u./1). The 
serum testosterone was raised (3-6 nmol/l). 
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Fig. 1. Patient 1. Right ovary, showing thickened cortex with multiple cystic follicles. 


Haematoxylin and eosin X 3-4. 


These endocrine results suggested the diagnosis 
of the polycystic ovary syndrome. 

She was then anxious to conceive and was 
treated with clomiphene. She had a withdrawal 
bleed following medroxyprogesterone acetate, 
but increasing doses of clomiphene, up to 
150 mg/day, failed to induce ovulation and she 
remained amenorrhoeic. 

In March 1983 she was admitted for a laparo- 
scopy. Tubal patency was confirmed. The left 
ovary was seen to be enlarged to four times the 
normal size with a thickened glistening capsule; 
a typical polycystic ovary. In contrast the right 
ovary appeared normal. Pelvic ultrasound con- 
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firmed that the enlarged left ovary had the 
characteristic appearance of a polycystic ovary 
containing multiple small (2-4 mm) cysts scat- 
tered throughout abundant ovarian stroma (Fig. 
3a). The right ovary was of normal size and had 
normal follicular distribution (Fig. 3b). 
Neither the normal nor the polycystic ovary 
had responded to conventional anti-oestrogen 
therapy and induction of ovulation remained a 
problem. In February 1984 we started treatment 
with ‘pure’ FSH administered in a pulsatile man- 
ner via an automatic infusion pump (Franks et al. 
1985a). In the first cycle a cyst developed on the 
left ovary, human chorionic gonadotrophin 
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Fig. 2. Patient 1. Left ovary. The cortex is of normal thickness and there are numerous 
primordial follicles. Haematoxylin and eosin x 94-5 
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Fig. 3. Patient 2. Transverse sector scans showing (a) enlarged polycystic 
left ovary and (b) normal right ovary. Centimetre marks shown on 


diagonal cursor. 


(hCG) was administered but there was a short 
‘luteal phase’ and no evidence of ovulation. The 
second cycle produced multiple follicular 
development in the normal right ovary. hCG was 
withheld, the pump discontinued and a period 
followed 20 days later. She then had two 18-day 
cycles and then in her fifth cycle a single follicle 
grew in her right ovary associated with evidence 
of normal oestradiol secretion. hCG was admin- 
istered and ovulation confirmed. This resulted in 
a singleton intrauterine pregnancy which pro- 
gressed uneventfully to term. 


Discussion 


The eponym  Stein-Leventhal syndrome 
described a group of women with symptoms of 
obesity, hirsutism and oligomenorrhoea in 
whom there was bilateral ovarian enlargement 
with characteristic ovarian histology (Stein & 
Leventhal 1935). It soon became evident that 
these appearances were seen in a heterogeneous 
group with a spectrum of clinical disorders 
(Goldzieher & Green 1962). Radioimmuno- 
assay provided some characteristic endocrine 
indices of the syndrome, but no reliable diagnos- 


tic criteria were established. Recent work with 
high resolution ultrasound has allowed non- 
invasive identification of ovarian morphology 
and the recognition of polycystic ovaries (Franks 
et al. 1985b). 

Bilaterally enlarged ovaries are characteristic 
of the syndrome, and in our series of over 100 
women with polycystic ovaries these are the only 
two cases in whom only a single ovary was 
involved. 

Unilateral polycystic ovaries have been 
recognized (Dignam et al. 1964; Vejlsted & 
Albrechtsen 1976; Remouchamps & 
Ghijsbrecht 1953), but in only two cases has the 
diagnosis been confirmed by histology (Vejlsted 
& Albrechtsen 1976; Remouchamps & 
Ghijsbrecht 1953). In one case a 32-year-old 
woman with regular ovulatory cycles and proven 
fertility complained of hirsutism (Vejlsted & 
Albrechtsen 1976). A bilateral wedge resection 
was performed and histology of one ovary was 
normal, whereas the other showed the features 
of a polycystic ovary. Her hirsutism did not 
improve. The other case involved a 26-year-old 
woman who presented with increasing viriliza- 
tion (Remouchamps & Ghijsbrecht 1953). 


Laparoscopy revealed a single enlarged ovary 
which was subsequently removed and found to 
have a polycystic appearance with a thickened 
capsule and theca cell hyperplasia. A biopsy was 
not taken from the opposite ovary but this 
appeared normal macroscopically and her symp- 
toms resolved following surgery. 

Our two patients clearly differ, although in 
both the initial presentation was lower abdomi- 
nal pain. In the first patient, this appears to have 
been due to the enlarged ovary; she had no 
clinical stigmata of the polycystic ovary syn- 
drome. In contrast the second patient had 
secondary amenorrhoea and the characteristic 
endocrinological indices of the syndrome. The 
presence of unilateral ovarian enlargement was 
noted at laparoscopy in both patients and the 
diagnosis confirmed by histology and ultrasound 
respectively. In the first patient, histology 
showed no theca cell hyperplasia and this may 
explain the normal ovarian androgen secretion 
and absence of signs or symptoms of polycystic 
ovary syndrome. 

An interesting feature in our second patient 
was the failure of either ovary to respond to anti- 
oestrogen therapy. If pulsatile FSH treatment 
had also failed, removing the enlarged ovary was 
the proposed alternative. It should be noted that 
ovulation was induced from the normal ovary, 
rather than the polycystic ovary. This resistance 
to therapy contrasts dramatically with the pic- 
ture in our first patient who had regular menses 
even before oophorectomy and easily conceived 
subsequently. 

There is clearly a diversity of presentation of 
polycystic ovary syndrome (Goldzieher & 
Green 1962; Franks et al. 19855), whether one or 
both ovaries are involved. A polycystic ovary 
should therefore be considered whenever uni- 
lateral ovarian enlargement is observed. Pelvic 
ultrasound can confirm the diagnosis and should 
be performed routinely, as surgery may be 
avoided. The aetiology of the syndrome remains 
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unknown (Yen 1980), but the finding of a uni- 
lateral polycystic ovary suggests primary intra- 
ovarian pathology is the cause, at least in these 
two cases. A disorder caused by an abnormality 
of hypothalamo-pituitary or adrenal function 
would be expected to affect both ovaries. 
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Characterization of gonadotrophin receptors in a 
testosterone-producing ovarian androblastoma. 


Case report 


RITA SIEGBERG, MAIJA-LIISA RANTALA, ULF-HAKAN STENMAN, 
TORSTEN WAHLSTROM, OLAVI YLIKORKALA, ILPO HUHTANIEMI, 


TAPIO RANTA 


Case report 


A 22-year-old woman of normal habitus (weight 
63 kg, height 163 cm) and female karotype was 
examined because of primary infertility. Men- 
arche had occurred at the age of 14, and since 
then the menstrual period had varied from 14 to 
90 days. The right ovary was slightly enlarged on 
pelvic examination and ultrasonography 
revealed an enlarged (35 x 31 x 38 mm) right and 
normal left ovary. No adrenal tumour was found 
by computerized tomography. At laparotomy an 
intracapsular yellowish solid tumour (3x3 cm) 
was excised from the right ovary. The left ovary, 
uterus and fallopian tubes were normal. 


Laboratory investigation 


Serum testosterone, sex hormone binding 
globulin (SHBG), free testosterone, andro- 
stenedione, dehydroepiandrosterone sulphate 
(DHEA-S), oestradiol (E;), progesterone, 
17-OH-progesterone and gonadotrophin con- 
centrations were measured by radioimmuno- 
assays as described by Sieberg er al. (1984). 
Tumour luteinizing hormone (LH) receptors 
were assayed as described (Huhtaniemi & Catt 
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1984), briefly as follows: the tissue was homoge- 
nized in Dulbecco's phosphate-buffered saline 
(pH 7-4) containing 0-1% bovine serum albumin 
(PBS-BSA). After centrifugation for 10 min at 
600 g the supernatant was sedimented for 30 min 
at 20000 g. The membrane pellet was resus- 
pended in PBS-BSA and used for receptor bind- 
ing studies. Increasing concentrations of '^[I] 
iodo-hCG (specific activity 70 000 cpm/ng) was 
added to the membrane suspension, equivalent 
to 30 mg of tissue, and incubated at room tem- 
perature overnight. The reaction was stopped by 
adding 4 ml of ice-cold PBS-BSA, the mem- 
brane fraction was separated by centrifugation, 
and the bound radioactivity measured. Non- 
specific binding was measured in the presence of 
an excess (50 ru. tube) of unlabelled hCG. 
Specific gonadotrophin binding under steady 
state conditions was analysed by the method of 
Scatchard (1949). After linear regression analy- 
sis, the binding capacity and apparent associ- 
ation constant were determined. 

For histological studies tumour tissue was 
fixed for 24h in phosphate-buffered (pH 7.1) 
37% formaldehyde. The tissue was then 
embedded in paraffin, sectioned at 4 um and 
stained with haematoxylin and eosin and by the 
van Gieson method. 

Serum homone concentrations before oper- 
ation are listed in Table 1. Total and free testos- 
terone concentrations were elevated about 1-5- 
to 3-fold, while serum SHBG was within the 
normal range. The androstenedione level was 
normal, but DHEA-S concentration was slightly 
elevated in three out of eight samples. Serum 
progesterone and 17-OH-progesterone levels 
were also high, but E; level was within the range 
of early follicular phase. Also, serum 
gonadotrophin levels were similar to follicular 
phase (data not shown). 
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Table 1. Serum hormone and sex hormone binding globulin (SHBG) levels in a patient with ovarian androblastoma 
compared with the normal range observed in fertile women 





d 





Hormone Range (no. of samples) Normal range 
Testosterone (nmol/l) 49 - 86 (10) 0.7 - 2-8 
SHBG (nmol/l) 23  — 48 (8) i7 -9] 
Free testosterone (pmol/l) 120 -219 (8) 21 -79 
Androstenedione (nmol/l) 3i- 77 (8) 49 - 90 
DHEA-S (umol/l) 6:2 — 124 (8) 2:1 - 9.0 
Progesterone (nmol/l) 6-8 — 20 (7) 0-3 ~ 1.5* 
17-OH-progesterone (nmolT) 3-0 - 19 (6) 0-6 - 38* 
Oestradiol (nmol/l) 0-17- 0-49 (5) Q-11~ 0-44 





DHEA-S, Dehydroepiandrosterone sulphate. 
*Follicular phase; t early follicular phase. 


Removal of the tumour was followed by an 
immediate decrease both in right ovarian and 
peripheral venous testosterone, progesterone 
and 17-OH-progesterone concentrations (Table 
2). The menstrual cycle became normal within 2 
weeks of the operation. 

The tumour consisted of well-differentiated 
columnar epithelioid cells growing as hollow and 
solid tubules (Fig. 1). These cells had oval dark 
nuclei and a moderate amount of eosinophilic 
cytoplasm and were reminiscent of Sertoli cells. 
In the interstitial stromal tissue there were lipid 
laden macrophages and a few well-developed 
Leydig cells. 

A 20 000 g membrane fraction of the tumour 
bound hCG specifically. Scatchard analysis indi- 
cated an equilibrium association constant (K,) 
of 2:5x10"m~' and a binding capacity of 
142 fmol/g of original tissue (Fig. 2). 


Discussion 


Gonadotrophins are bound to specific high 
affinity ovarian receptors. Thisis followed by the 


activation of adenylate cyclase and an increase in 
CAMP production which activates target celi 
responses. Some ovarian tumours may serve as 
target tissues for gonadotrophins, because the 
incidence of ovarian neoplasms is increased 
around the menopause in the presence of high 
circulating gonadotrophins (Longo & Young 
1981) and prolonged treatment — with 
gonadotrophins (Biskind et al. 1953) and con- 
stantly elevated levels of gonadotrophins in 
rodents can induce ovarian tumours (Kammer- 
man et al. 1977). Furthermore, gonadotrophins 
are bound to human ovarian neoplasms ( Warlaw 
et al. 1975; Davy et al. 1977; Kammerman ef af. 
1981; Rajaniemi et al. 1981a). One of the most 
detailed investigations indicates absence of 
gonadotrophin receptors in epithelial tumours, 
but presence of FSH receptor in a neoplasm 
from the hormone producing ovarian compart- 
ments (Stouffer er al. 1984). 

Androblastoma accounts for less than 0-576 of 
all ovarian neoplasms. It is seen most often in 


Table 2. The levels of testosterone (T), progesterone (P), and 17-OH-progesterone (17-OH-P) in peripheral and 
ovarian venous serum before and after the removal of the right ovarian androblastoma 

















Postoperative 
30 3 ] 2 3 4 5 7 

Hormone Pre-operative min hours day days days days days davs 
Peripheral serum 

T (nmol/D) 4.6 3-0 1-8 0-6 0-5 0-5 0-4 0-7 1-0 

P (nmol) 20 12 10 1-7 0-7 0-5 0-5 0.7 0-6 

17-OH-P (nmol/l) 19 14 14 3-6 2°8 3-3 1-9 5-4 5-5 
Ovarian vein 

T (nmol/l) 8.5 3-3 

P (nmol/l) 53 16 


17-OH-P (nmol/l) 28 19 
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epithelioid cells form solid and hollow tubules, and in the stroma there are lipid containing mac- 
rophages and a few Leydig cells. Haematoxylin and eosin staining x250. 


young women, who usually become virilized and 
develop oligomenorrhoea and/or amenorrhoea. 

Our patient had irregular menstruation and 
constantly elevated serum testosterone, pro- 
gesterone and 17-OH-progesterone levels and 
normal serum androstenedione and DHEA-S 
concentrations but no clinical signs of hyper- 
androgenism. Removal of  androblastoma 
caused an immediate decrease both in 
peripheral and ovarian venous testosterone, 
progesterone and 17-OH-progesterone con- 
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"ig. 2. The Scatchard-plot analysis of gonadotrophin 
receptors in the membrane fraction of a tubular 
androblastoma. Each point is the mean of triplicate 
measurements. 


centrations and normalization of the menstrual 
cycle. This suggests that the tumour was respon- 
sible for the production of these steroids. 

The most interesting finding in our patient was 
the presence of a tumour receptor able to bind 
hCG with high affinity and low capacity. The 
characteristics of these binding sites were very 
similar to those in the ovaries of healthy women 
during follicular and luteal phase (Halme er al. 
1977; Rajaniemi et al. 19815). Thus we can add 
androblastoma to the ovarian tumours that may 
have gonadotrophin receptors. Their presence 
suggests that the growth and/or hormonal 
activity of androblastoma may be affected by 
LH. 
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Conservative treatment of epithelial ovarian cancer in a 


19-year-old girl. Case report 


G. M. CARIO, M. K. DUNSTAN 


Case report 


A 19-year-old nulliparous unmarried Asian girl 
presented to the general surgical unit on 28.5.81 
with a 2-month history of generalized abdominal 
distension and constant pain which had localized 
to the right lower quadrant and become severe in 
the last 2 weeks before admission. She had no 
gynaecological symptoms, her periods were reg- 
ular and she had, never had intercourse. The 
abdomen was grossly distended, tense and dull 
to percussion centrally with no clinical evidence 
of ascites. There were no other abnormal signs. 
The provisional diagnosis was of a large benign 
ovarian cyst. 

A laparotomy was performed by a general 
surgeon on 1.6.81 through a Pfannenstiel inci- 
sion. A huge smooth-capsuled non-adherent left 
ovarian cyst completely filled the entire abdomi- 
nal cavity. There was no free fluid. The cyst was 
aspirated through a purse-string suture and 10 
litres of mucoid fluid were drained. There was 
some peritoneal spill. A left oophorectomy was 
performed. The right ovary was conserved but 
contained a small cyst. The abdominal cavity 
was otherwise normal. The aspirated ovary 
measured 20 x 16 x 8cm and weighed 740 g. 
Histologically the tumour was a well-differen- 
tiated papillary mucinous cystadenocarcinoma 
with no capsular invasion but with some small 
foci of poorly differentiated adenocarcinoma. 
The clinical staging was FIGO stage I(a)i. 

Postoperatively one of us (M.K.D.1 was con- 
sulted regarding her further management. The 
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patient was determined to maintain her fertility 
despite the risks which were explained. 

Because the right ovary had been cystic a stag- 
ing laparotomy was performed on 25.6.81. 
There was no ascites and the peritoneal surfaces 
including the subdiaphragm were normal as 
were the omentum and the para-aortic nodes. 
Washings were taken and a large wedge biopsy 
of the right ovary showed no evidence of malig- 
nancy on frozen section (confirmed later histo- 
logically). The peritoneal washings contained no 
malignant cells. Postoperatively a baseline 
lymphangiogram and carcinoembryonic antigen 
(CEA) level were normal. It was decided to 
follow her with 6-monthly laparoscopies initially 
and the first, on 10.3.82, was normal. 

Before the next laparoscopy could be organ- 
ized she beceme pregnant. The pregnancy was 
uncomplicated and ended in the spontaneous 
vaginal delivery at term of a 3080g female 
infant. CEA levels and ovarian ultrasound scans 
were normal throughout. She became pregnant 
again before the next laparoscopy was arranged. 
This time she had an assisted breech delivery at 
term of a 3270 g female infant. Ovarian scans 
and CEA levels remained normal. On 8.8.84 she 
was admitted for a follow-up laparoscopy which 
showed no obvious recurrence and there were 
no abnormal cells in peritoneal washings. Aware 
of the risks, the patient stated that she wanted 
one more pregnancy if possible, as she wanted a 
son. Consequently the 6-monthly laparoscopies 
were continued and total abdominal hysterec- 
tomy, salpingo-oophorectomy and omentec- 
tomy were planned to follow her next 
confinement. 

A further spontaneous vaginal delivery 
occurred in June 1985. A live male infant was 
born weighing 3700 g. In October 1985 she had a 
total abdominal hysterectomy, bilateral sal- 
pingectomy, right oophorectomy and omentec- 
tomy. There was no evidence of recurrent 
tumours. Peritoneal washings were taken. Her 
recovery was uneventful. 


There was no histological evidence of malig- 
nancy in the operative specimens. There were 
follicular cysts in the ovary and a uterine polyp 
consisting of old hyaline decidual tissue. The 
peritoneal washings were normal when exam- 
ined cytologically. 


Discussion 


Epithelial ovarian malignancies are rare during 
childhood and adolescence. Norris & Jensen 
(1972) found only three true epithelial cancers in 
their review of 353 cases of ovarian malignancy 
in females under the age of 20. Morrow (1981) 
points out that most of the 1:196 of ovarian 
malignancies occurring before the age of 20 are 
germ cell tumours and a diagnosis of epithelial 
cancer ‘must be viewed with great 
circumspection’. 

The treatment for FIGO stage I(a) ovarian 
cancer is total abdominal hysterectomy and 
bilateral salpingo-oophorectomy with greater 
omentectomy (Parker et al. 1970). Unilateral 
oophorectomy is seldom performed inten- 
tionally as definitive surgery for frank ovarian 
carcinoma. As in this case it is usually the pathol- 
ogist who presents the surgeon with the 
dilemma. In a young nulliparous woman in 
whom the histological diagnosis is in doubt at 
operation conservative surgery is the procedure 
of choice. The risk of a second operation is justi- 
fied to exclude further evidence of malignancy 
(Munnell 1969). Fertility and endocrine function 
must be balanced against survival. Although 
several authors have suggested a better prog- 
nosis in younger women, the overall survival 
rate in stage I(a) ovarian cancer is still only 
67.896 (Morrow 1981). Simple oophorectomy 
has been recommended in young women who 
are interested in pregnancy and accept the risks 
as in this case (Wiltshaw 1981). But what are the 
risks? 

Munnell (1969), reviewing the literature and 
his own series, found no statistically significant 
difference in survival rates when comparing con- 
servative with traditional radical surgery. How- 
ever, as survival rates were slightly higher in the 
radically treated groups he favoured radical sur- 
gery in all but the well differentiated mucinous 
carcinomas. He joined with Kottmeier (1968) in 
urging caution with serous cancers. Mucinous 
carcinomas have a more favourable prognosis 
generally as at least half the carcinomas are con- 
fined to the ovary, less than 10% are bilateral 
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and surface involvement is uncommon (Hart 
1981). Other authors (Decker et al. 1973; 
Williams & Dockerty 1976) have shown that the 
histological type is not important compared with 
the stage and grade of the ovarian cancer. Webb 
et al. (1973) found that the 5-year survival rate 
dropped from 89% with complete surgery to 
67% for conservative surgery, but noted that the 
13 patients in his study who were treated with 
unilateral oophorectomy were not a homoge- 
nous group. He identified some poor prognostic 
features that lowered the survival rate to 68% 
with surface excrescences, 56% with rupture of 
the cyst and 51% with adherence of the cyst. 
Williams et al. (1973) observed a 74% survival 
rate with conservative treatment in low grade 
intracystic non-ruptured non-adherent tumours 
but re-emphasized the poor prognosis with rup- 
ture of the cyst and extracystic disease. Despite 
the fact that aspiration here was carried out 
under controlled conditions, a certain amount of 
peritoneal spill was unavoidable. It has been 
well demonstrated that survival rates may be 
decreased by 50% when peritoneal spill occurs 
(Williams et al. 1973; Purola & Nieminen 1968; 
Webb et al. 1973). Controlled tapping was per- 
formed in this case to limit the size of the inci- 
sion, to provide better exposure and to avoid 
uncontrolled rupture in what was thought to be a 
benign cyst. 

Even though the maintenance of fertility 
should be the only real justification for con- 
servative therapy, there is little data on sub- 
sequent pregnancies in these patients. Williams 
et al. (1973) reported 12 pregnancies in seven 
patients and Munnell (1969) 10 pregnancies in 
six patients. This probably reflects the age distri- 
bution of the patients in these reviews, as very 
few are under the age of 30, and it has been 
reported that wedge biopsy can cause mechan- 
ical infertility (Weinstein & Polishuk 1975) and 
ovarian failure (Oelsner et al. 1975). 

Morrow (1981) states that the minimum 
requirement for conservative surgery in ovarian 
cancer is a stage I(a)i tumour (i.e. a unilateral 
unruptured tumour with no adherence, no sur- 
face excrescences and no ascites), with adequate 
surgical-pathological investigation (i.e. well- 
differentiated, with negative peritoneal wash- 
ings and biopsies, negative omentum and nega- 
tive wedge biopsy of the residual ovary). 
Williams & Dockerty (1976) stressed the impor- 
tance of biopsy of the contralateral ovary as they 
noted that the occurrence of bilateral involve- 


1110 G. M. Cario & M. K. Dunstan 


ment was high in their series despite the mac- 
roscopic appearance or histological type. The 
patient must have full knowledge af the risks 
involved which must be very small using the 
above protocol, but there is no real prospective 
data to hand. Because of the long-term risk of 
recurrence shown by Williams et al. (1973) it was 
recommended that definitive surgery was 
carried out when childbearing was ccmpleted. 
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CORRESPONDENCE 


Womens’ views on keeping fetal movement 
charts 


Dear Sir, 

Since the recognition of the fact that reduction 
or cessation in maternally perceived fetal move- 
ments may precede intrauterine death by a day 
or longer (Sadovsky & Jaffe 1973) and develop- 
ment of the Cardiff ‘count to ten’ chart (Pearson 
& Weaver 1976) there has been a great deal of 
work on validity, correlation with other means of 
fetal monitoring, ease of administration and cost 
effectiveness of daily fetal movement count 
(DFMC) but little on women’s reaction or 
indeed on how best to utilize DFMC. I therefore 
welcome the study by Draper et al. [Br J Obstet 
Gynaecol (1986) 93, 334—338] and their recom- 
mendation that practitioners must explain to the 
women the importance of noting abnormal fetal 
movement patterns and that they must report 
these abnormal patterns at once. 

I describe below a single case where such an 
explanation may have prevented a stillbirth and 
offer further suggestions on possible measures to 
improve the usefulness of DFMC. 

A 30-year-old primigravida, a research 
scientist, was admitted to a London teaching 
' hospital at 38 weeks gestation with total absence 
of fetal movement of 18 h duration. The patient, 
a potential diabetic, had had a threatened abor- 
tion at 8 weeks and scans at 8 and 17 weeks had 
shown a marginally small-for-dates baby. 
Clinically the baby was of ‘good size’, the fetal 
head was not engaged; and cardiotocograms 
showed a reactive fetal heart rate pattern. The 
patients recorded 10 kicks in 7h and in 1h 
respectively over the next 2 days, starting at 
09.00 hours. She described the character of fetal 
movements as ‘writhing’. 

The patient was discharged with instructions 
to maintain a kick chart and return for another 
cardiotocogram 5 days later. She was reassured 
that it was common for fetal movements to 
decrease over the last weeks of pregnancy, that it 
was not known what had caused the baby to be 
sleepy but there was nothing to worry about. 

The patient returned 40 h later and reported 


gradual stoppage of *writhing movements' 8h 
earlier. Intrauterine death was confirmed with a 
post mortem diagnosis of intrauterine growth 
retardation with placental insufficiency. When 
asked why she did not report earlier, she 
described being immensely reassured by 
explanations given to her and that she did not 
wish to be neurotic about what had appeared to 
be a false alarm during the previous admission. 
While criticism of some aspects of the 
management of this pregnancy is readily 
accepted, I feel that several important issues 
emerge from it. (i) I endorse the recommend- 
ation of Draper et al. (1986) that clear explana- 
tion about the possible causes of diminution of 
fetal movements and instruction to report any 
abnormality immediately must be given to the 
patient. A leaflet discussing why and how a 
DFMC may be useful could accompany a Cardiff 
kick chart. (ii) The value of the instruction on 
the Cardiff kick chart for patients to report if 
fewer than 10 movements are felt between 09.00 
and 21.00 hours is clearly debatable. (iti) It is 
recognized that the movements of a growth- 
retarded fetus (at risk) are less in number and 
duration leading to slow and monotonous move- 
ment patterns (Bekedam et al. 1985). The signifi- 
cance of a change in the character of fetal 
movements must be discussed with the women. 
(iv) While accepting the importance of reas- 
surance to a worried patient, I feel that euphem- 
isms such as ‘sleepy’ or ‘lazy’ baby and ‘nothing 
to worry about’ should be used with caution, if at 
all. (v) I also feel that there may be room for 
discussion about the association of fetal move- 
ment patterns and its well-being at parentcraft 
lectures, which are in wide use in most obstetric 
units in this country. 
R. Dickinson 
19 Ashurst Road 
London N12 9AU 
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Results of donor insemination related to specific 
male infertility and unsuspected female infertility 


Dear Sir, 

When women present for artificial insemination 
(AI), if they fail to conceive at the first cycle, 
they are usually re-inseminated at their next 
cycle, and this process is repeated until either 
conception or drop-out. Foss & Hull [Br J Obstet 
Gynecol (1986) 93, 275-278] present interesting 
data on a large number of AI conceptions, relat- 
ing the probability of success to the order of the 
insemination (1st, 2nd, 3rd . . .). These proba- 
bilties do not decline appreciably over the first 
six inseminations. As the authors note, this is in 
marked contrast to natural insemiration, in 
which the monthly conception probatulities fall 
sharply across the first 6 months. This iatter fall, 
as the authors remark, is due both to hetero- 
geneity of fecundability between women, and to 
a decline in fecundability within individual 
women (due, inter alia, to declining coital rates). 

Now since one may presume that there is het- 
erogeneity of fertility status between women 
presenting at an AI clinic, one would expect that 
probabilities of success in successive insemina- 
tions would decline (because the most fecund 
women would eliminate themselves first by get- 
ting pregnant). 

This being so, one 1s led to suggest that there 
must be some sort of countervailing influence 
acting on individual women slightly to enhance 
their probability of pregnancy at successive 
inseminations. 

Anxiety has been shown to prevent (Drillien 
1946 or delay (Peyser et al. 1973) ovulation. I 
suggest that the anxiety felt by (some) women 
undergoing AI diminishes at each repetition, 
thus slightly increasing the probability of con- 
ception. There are frequent references in the 
literature to clinical impressions of psychological 
influence on the hypothalamic-pituitarv-ovarian 


axis. The data of Foss & Hull (1986) seem to lend 
statistical support to these impressions. 

William H. James 

Visiting Worker 

MRC Mammalian Development Unit 

Wolfson House 

University College London 

4 Stephenson Way, 

London NWI 2HE 
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The pill does not cause ‘thrush’ 


Dear Sir, 

We were interested to read the report of the 
study by Davidson & Oates [Br J Obstet 
Gynaecol (1985) 92, 1265-1266] which con- 
firmed the findings of our own study carried out 
in 1500 women attending the Family Planning 
Centre, Edinburgh (Goldacre et al. 1979). In 
that study, although fungi were isolated in 21% 
of women, we found no association between the 
use of the pill and the isolation of either Candida 
albicans or other fungi. 

We recognize the limitations of our study and 
that of Davidson & Oates (1985) in that both 
deal with cross-sectional data so that some of the 
women in each study may have stopped taking 
the pill because of trouble with Candida infec- 
tion in the past. However, in our study a history 
was taken of each woman's past symptoms and 
their treatment and there was no obvious evi- 
dence to support this. 

We found that users of barrier methods had 
just as high a prevalence of Candida albicans as 
pill users and a higher prevalence of other fungi 
than 1n women on the pill. These data correlate 
with the findings of Davidson & Oates (1985) in 
relation to users of ‘other methods’. We believe 
that this ıs because women re-infect themselves 
when they start using the diaphragm again after 


treatment for fungal infections. It is now our 

practice to advise women using occlusive pes- 

aries who develop fungal infection, to wash the 

cap in hypochlorite solution and rinse it thor- 

oughly before starting to use it again after com- 
pleting a course of therapy. 

Nancy B. Loudon 

Medical Co-ordinator, 

Family Planning & Well Woman Services 

Lothian Health Board 

Brian Watt 

Consultant Bacteriologist, 

City Hospital 

Edinburgh 

Michael Goldacre 

Lecturer 

The Department of Community Medicine 

and General Practice 

Oxford 
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Authors’ reply 


Dear Sir, 

We apologize for not referring to the work of 
Goldacre et al. (1979) which somehow escaped 
searches, although we are glad to see that in 
general terms it confirms our work. 

There was no evidence in our study that a 
significant number of women had changed their 
contraception due to candidosis. Most patients 
attending had come for other reasons and a large 
percentage of our patients took the oral con- 
traceptive pill. 

Our most interesting finding was that the signs 
and symptoms of candidosis were unexpectedly 
disassociated. Symptoms were not necessarily 
associated with the presence of the fungi. 
(Davidson & Mould 1978) leading us to the con- 
clusion that Candida was always a secondary 
organism. In our clinic it was significantly associ- 
ated with other infections such as Chlamydia 
trachomatis, genital herpes and especially wart 
virus infection. 
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Candida was also associated with chemical 
damage of vagina and vulval epithelium and we 
feel that it is possible that recurrences in dia- 
phragm-users are as likely to be associated with 
the spermicide or other infections in this highly 
sexually active group rather than re-infection 
from the diaphragm. The seed must, of course, 
be present but the soil is all important in clinical 
candidal infection. 

It would be interesting to note if disinfection 
of the diaphragm leads to improvement in the 
relapse rate of patients. 

E. A. F. Davidson 

Consultant Physician in Genitourinary Medicine 
J. K. Oates 

Consultant in Genitourinary Medicine 

St Helier Hospital 

Wrythe Lane 

Carshalton 

Surrey SM5 IAA 
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A syndrome ot liver damage and intravascular 
coagulation in the last trimester of normotensive 
pregnancy. À clinical and histopathological study 


Dear Sir, 

It is quite astonishing that a paper [Br J Obstet 
Gynaecol (1986) 93, 145-155] dealing with dis- 
turbed hepatic function 1n the third trimester 
makes no mention of acute fatty liver of preg- 
nancy (AFLP) in the differential diagnosis. The 
more so, as AFLP includes among its presenting 
features epigastric pain, derangement of liver 
enzymes, thrombocytopenia, coagulation dis- 
turbances (including DIC), as well as blood pres- 
sure measurements that are often normal or only 
slightly elevated and proteinuria that may be 
minimal or absent (Hague et al. 1983). Anti- 
thrombin III levels have also been found to be 
low (Laursen et al. 1983). In this paper by Aar- 
noudse et al. 1986), uric acid levels are neither 
recorded nor discussed, although they are a well- 


established diagnostic indicator in both pre- 
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eclampsia and AFLP (de Swiet 1985). The 
characteristic histological feature in AFLP of 
hepatic microsteatosis in a periportal distri- 
bution may be missed unless specific staining for 
fat is carried out (Kaplan 1985); focal necrosis 1s 
also seen in some cases (Burroughs et al. 1982). 
One of the reference group of mothers had a 
twin pregnancy—AFLP has a higher incidence 
in multiple gestation (Hague et al. 1983), while it 
would have been of interest to know the sex of 
the infants (Hague 1982). To be fair to the 
authors, Weinstein (1982, 1985) did not discuss 
AFLP in either of his two papers on the so-called 
HELLP syndrome. 

We believe that AFLP and pre-eclampsia 
form part of a spectrum of pregnancy related 
disorders which may be mild or catastrophic (de 
Swiet 1985). We urgently need more infor- 
mation about the milder presentation of AFLP, 
in particular relating hepatic histology to 
modern techniques of hepatic imaging such as 
ultrasound, computerized tomography and 
nuclear magnetic resonance. While there are 
many useful data in this paper, there is much 
more that could have been said or done. 

W. M. Hague 

Honorary Senior Registrar & Research Fellow 

Cobbold Laboratories 

Thorn Institute of Clinical Science 

The Middlesex Hospital Medical School 
London WIN 8AA 

Michael de Swiet 

Consultant Obstetric Physician 
University College Hospital 

Gower Street 

London WCIE 6AU 
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Authors’ reply 


Dear Sir, 

Although it was not the aim of our paper to 
present a thorough report on the differential 
diagnosis of disturbed hepatic function in the 
third trimester of pregnancy, acute fatty liver of 
pregnancy (AFLP) as a differential diagnostic 
possibility might have been taken 1nto consider- 
ation in the discussion of our paper. If this had 
been the case, it only would have been to reject 
the diagnosis AFLP for all cases included in this 
study, because the laboratory and histo- 
pathological findings made the diagnosis of 
AFLP seem very unlikely. The characteristic 
elevation of white blood cell counts above 15 000 
in AFLP (Kaplan 1985) was not observed in our 
patients. Despite a considerable increase in liver 
enzymes, the bilirubin levels were normal in all 
except two who showed only a mild elevation. 
Microscopically, the specific lesions of AFLP 
include a swollen or foamy appearance of the 
hepatocytes in the third acinar zone around the 
terminal hepatic venules, together with a vari- 
able amount of acinar inflammation and patchy 
liver cell necrosis. A fat stain on cryostat sections 
may further reveal the fatty infiltration of the 
cells. In contrast, in the biopsies of the patients 
in our study the pathological alterations were 
predominantly periportal and directly related to 
sinusoidal coagulation. In the cases with mild 
pathological changes in the periportal areas, a 
fat stain has been performed on cryostat sections 
in conjunction with the fluorescence microscopy 
to differentiate between intravascular coagula- 
tion on the one hand and fatty infiltration of 


AFLP on the other, where the latter always 
proved to be essentially negative. 

Regarding the question about the uric acid 
levels in our patients, we found elevated serum 
uric acid levels in all 13 patients (range of peak 
values 0:43-0-71 mmol/l). 

In conclusion, so far our findings do not con- 
tain any substantial evidence for AFLP, as sug- 
gested by Hague and de Swiet. We agree, 
however, that more information about the 
milder presentation of AFLP is urgently needed. 

J. G. Aarnoudse 

Department of Obstetrics and Gynaecology 
J. J. Houthoff 

Department of Pathology 

J. Weits 

E. Vellenga 

Department of Internal Medicine 

H. J. Huisjes 

Department of Obstetrics and Gynaecology 
Division of Hepatology and Haematology 
University Hospital Groningen 59, Oostersingel 
9713 EZ Gronigen 

The Netherlands 
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Effect of epidural analgesia on maximum and 
minimum blood pressures during the first stage 
of labour in primigravidae with mild/moderate 
gestational hypertension 


Dear Sir, 

The paper by Greenwood & Lilford [Br J Obstet 
Gynaecol (1986) 93, 260—263] cannot be allowed 
to pass without comment. 

We would disagree initially with their title 
describing gestational hypertension, while later 
on they state that ‘the presence of ........... pro- 
teinuria .......... did not form part of the selec- 
tion criteria’. Gestational hypertension is 
characterized by the development of hyper- 
tension (but not proteinuria) in women who are 
apparently normotensive at the beginning of 
pregnancy but have a strong family history of 
hypertension (Chesley 1980; Davey 1985). 
Hence, it is obvious that they are comparing one 
mode of treatment in two different conditions 
without specifying the results for each group, a 
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manoeuvre that seriously undermines the valid- 
ity of their paper. 

As a retrospective study there is no standard- 
ization of blood pressure measure and no allow- 
ance for the effects of caval or aortic 
compression (Crawford 1979) nor 1s the effect of 
importance of arm position taken into account 
(Webster et al. 1984). Failure to standardize the 
technique to allow for these factors must mag- 
nify the already large observer variation present 
in any trial involving blood pressure 
measurements. 

The efficacy of the epidural anaesthetic was 
not discussed, apart from the blithe assumption 
that waiting 30 min after its stated time of admin- 
istration guaranteed it would have taken effect. 
The hypotensive effect of an epidural is probably 
related to its vasodilatory effect, the degree of 
which varies with the intensity and number of 
segments blockaded—another point ignored in 
their paper. It is interesting that the patients 
underwent fluid preloading before epidural 
analgesia, presumably to prevent maternal 
hypotension leading to abnormal fetal heart 
rates (Collins et al. 1978). Might this not have 
contributed to the failure to reduce maximum 
blood pressure? 

In their discussion regarding the effect of epi- 
dural analgesia on uteroplacental blood flow 
they state that ‘any benefit may be offset by the 
deleterious effects of intermittent vasoconstric- 
tion'. This surely is standing the argument on its 
head, as the uteroplacental blood flow is 
increased by epidural analgesia above the back- 
ground level. This must be better, if only inter- 
mittently, than no increased flow at all. 

In conclusion we would continue to advocate 
the use of epidural analgesia for patients with 
hypertension, if only for the proven improve- 
ment (Jouppila et al. 1982) in uteroplacental 
blood flow. Further, better studies are required 
to assess the value of epidural analgesia in 
controlling maximum blood pressure. 

L. J. Page 

Senior Specialist in Obstetrics 

B. Johnston 

Senior Specialist in Obstetrics 
Louise Margaret Maternity Wing 
Cambridge Military Hospital 
Aldershot 

Hants GUII 2AN 
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Authors’ reply 


Dear Sir, 

While appreciating their interest, few of the 
comments by Page and Johnston detract from 
the validity of our paper. If is a pity to become 
bogged down in the definitions of hypertension 
in pregnancy as there are almost as many of 
these as there are workers in the field. From 
their experience of working in this country, it 
must surely have been quite clear to the writers 
that the reason for lumping proteinuric and non- 
proteinuric late pregnancy hypertension 
together, in keeping with other authors (James 
& Davies 1976), was that our survey included 
very few of the former. It is, of course, possible 
that patients with severe, proteinuric, pre- 
eclampsia would have a different response but 
inability to establish this point does not invali- 
date our paper any more than the discovery of 
aplastic crisis invalidated the original obser- 
vation that the reticulocyte count rises in haemo- 
lytic anaemia. It is possible, though not likely, 
that subsequent observations will show that 
maximum blood pressure can be reduced by 
intermittent lumbar epidural in patients with 
severe proteinuric hypertension. In the mean- 
time our point that it 1s quite illogical to use this 
form of analgesia as a hypotensive agent is surely 
well supported. 


The writers of the letter seem greatly con- 
cerned about the standardization of the blood 
pressure measurement. While we fully concede 
that the precision of our measurements could be 
enhanced in a prospective study, this does not 
affect the overall accuracy of our conclusions. 
Thus the same lack of standardization applied to 
both the control and the study groups and to 
patients before and after epidural analgesia. 
Like all other authors we showed a drop in mean 
and minimum blood pressures. In addition, 
however, we showed that there is no drop in 
maximum blood pressure. This is not a result of 
poor standardization but because we were the 
first group to examine this variable. 

The writers were also exercised because we 
did not state the efficiency of the epidural anal- 
gesia. First we were looking at its effect under 
operational circumstances and not some arti- 
ficial, contrived situation. Our conclusions are 
valid for standard medical practice. Page and 
Johnston go on to worry about the number of 
segments blocked and the duration of analgesia 
before blood pressure measurement. As we 
were writing a journal article not a text book and 
as knowledge of these factors would not alter the 
validity of our conclusions they were justifiably 
omitted. The technique at Queen Charlotte's 
Hospital is fairly standard and brought about the 
well-known drop in blood pressure after epi- 
dural block. If we had made the unusual claim 
that there was no drop in blood pressure, then 
the writers' concerns would be justified. As if all 
is not enough, the writers then waste further 
energy wondering whether the unaltered maxi- 
mum blood pressure was due to preloading. Of 
course, this is quite possible and it was for this 
reason that we mentioned this aspect of practice 
in the method selection. However, since pre- 
loading is carried out by most authorities includ- 
ing Jouppila (Jouppila et al. 1982), subsequently 
quoted by the writers, and since this method 
reduces the incidence of hypotension, especially 
in pre-eclamptic patients, we feel that the practi- 
cal importance of our observation holds good. 

In rejecting the bulk of their letter, replete as 
it is with epidemiological confusion, we should 
be careful not to throw the baby out with the 
bathwater, for at the end of their letter the 
authors make an interesting point. Relying 
heavily on the data of Jouppila et al. (1982) they 
advocate epidural analgesia, not because of its 
hypotensive effect, but for its effect on placental 
blood flow. This, in itself, is a conceptual 


advance but the writers worry us greatly by 
recommending this for all patients with hyper- 
tension. Thus more careful reading of Jouppila 
et al. (1982) would have shown that these benefi- 
cial effects, demonstrated by radioisotope clear- 
ance, pertain to patients with severe proteinuric 
hypertension. It is only these patients who retain 
muscular and reactive spiral arteries (de Wolf et 
al. 1980). In other patients epidural analgesia 
lowers fetal oxygen tension (Rooth, personal 
communication), possibly because of shunting 
of blood towards the myometrium. Thus any 
argument that epidural analgesia should be used 
for its effect on intervillus blood flow, must be 
confined to a small group with proteinuric hyper- 
tension. Even in these patients the arguments 
for this method are not as clear-cut as the writers 
indicate. Again careful reading of Jouppila et al. 
(1982) would have shown that the findings apply 
to a period 10 or 20 min after the onset of anal- 
gesia when vasodilatation is maximal. The bene- 
ficial effects are therefore intermittent. In 
addition, this must be weighed against the 
damaging effect of postural hypotension which is 
encountered more frequently in pre-eclamptic 
patients. Our article shows quite clearly that we 
were well aware of the possible short-term bene- 
ficial effect of epidural analgesia in severe pre- 
eclampsia and we quoted Jouppila's work our- 
selves. We, however, made the more logical sug- 
gestion that continuous epidural analgesia and 
other vasodilatory agents should be investigated 
for this purpose. A more recent report by Joup- 
pila et al. (1986), using Doppler ultrasound, 
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showed that labetalol may increase intervillous 

flow although this did not reach statistical signifi- 

cance, possibly due to the very small sample size. 

Similarly nifedipine relaxes placental arterioles 

(Maigaard et al. 1984) and although the tocolytic 

effects of this agent preclude intrapartum use, 

this research shows the direction that future 
treatment will take. 

Richard J. Lilford 

Professor of Obstetric and Gynaecology 

Department of Obstetrics and Gynaecology 

St James’s University Hospital 

Leeds LS9 7TF 
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BOOK REVIEWS 





Fundamentals of Obstetrics and Gynaecology, 
Fourth Edition Vol. 1 Obstetrics, Vol. 2 Gynae- 
cology by Derek Llewellyn-Jones. Faber Paper- 
backs, London, Boston, 1986, Vol.1 502 pages, 
£12.50, Vol. 2 315 pages, £9.95 


The Fourth Editions of well-known textbooks 
are not always reviewed by Journals. The First 
Edition of these books came out ın 1969 and in 
the 16 years since, Llewellyn-Jones has revised 
them three times. Since it 1s one of the most 
popular textbooks for undergraduates, it is per- 
haps wise to reassess it during its middle-age. 
Textbooks of obstetrics and gynaecology should 
live with their authors, starting when the writers 
are firebrands and becoming established teach- 
ers; the books continue into the accepted stage 
when the author ıs a known authority. in perhaps 
fewer subjects, and they should finish when the 
author closes his clinical career and his teaching 
is becoming based upon events of the past. 
There are no signs that Llewellyn-Jones’ book is 
entering its third phase but it is probably in the 
second phase now with Llewellyn-Jones an 
established and well-oved teacher of the 
subject. 

Obstetrics started as a first aid subject, rescu- 
ing babies from awkward corners; it is now a 
science in its own right. Llewellyn-Jones grafts 
this in as he goes, so that the book contains more 
and more basic science of the subject. This is not 
put in introductory chapters but is fed in 
throughout the whole volume, thus giving inter- 
est to the student. Perhaps more can be given to 
the emphasis now of placental bed blood flow as 
an important mechanism in exchange across the 
placenta. This is probably a more important 
cause of intrauterine growth retardation than 
poor exchange across placental membranes 
which was last decade's theory. The algorithms 
are helpful in many cases but one wonders 
whether culdocentesis is still the major method 
of diagnosis of ectopic pregnancy. From its pos- 
ition in the algorithm on p. 297, it would seem 
that Llewellyn-Jones thinks so but in his text 
obviously he does not emphasize it. The dia- 
grams are a pleasure to see and we are glad that 
Llewellyn-Jones still has the services of Mrs 
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Audrey Besterman for she has illuminated much 
of what he has said in the past and the present. 

In the volume on gynaecology, we are shown 
how the subject has moved from being a 
Germanic, mechanical set of diseases treated by 
operations into a socio-biological one, in which 
much more attention is paid to the background 
environment of the woman and her hormonal 
milieu interieur. Sexual problems, contraception 
and screening are now major fields in gynae- 
cology and Llewellyn-Jones emphasizes these in 
his new edition. The problems of fertility are 
well dealt with and he keeps his books slim by 
leaving details of surgical treatments to 
postgraduate volumes. 

There is a good bibliography at the end of each 
chapter, where Llewellyn-Jones gives a series of 
articles which would be helpful. We have 
checked many of these and find them mostly 
up-to-date. There are some rather older articles 
still quoted which perhaps could be removed and 
replaced with new ones. 

The reviewer is mystified by the use of colour 
in the printing of this book. It appears on p. 32 
and p. 67; the reviewer cannot find it elsewhere. 
Since histology slides are always seen in colour, 
perhaps some extension could be made for these 
to be colour printed without any great increase 
in costs for what is rightly a popular book. 

These are still first-rate volumes and can be 
recommended to any undergraduate studying 
the subject for the first time. They are well- 
written, well-illustrated and the pair of volumes 
deserves to be widely read. 

Geoffrey Chamberlain 


Infection in the Female. Second edition by 
William J. Ledger. Lee & Febiger, Philadelphia, 
1986, 293 pages with figures and tables, $42.25 


In this book the author attempts to provide a 
rational approach to the care of the woman with 
a gynaecological or obstetric infection. He finds 
that many medical schools have relinquished the 
teaching of the relation of micro-organisms to 
disease in favour of cellular biology, resulting in 
a lowering of the standard of patient care in this 


field with increasing medical mishaps terminat- 
ing in suits for malpractice. 

The book has a refreshingly different 
approach, starting with classification of micro- 
organisms which cause infection, the collection 
of specimens suitable for examination, anti- 
microbial drugs, host response to infection, and 
clinical aspects which are divided into com- 
munity and hospital acquired infections together 
with one chapter on maternal infection with 
adverse fetal and newborn outcomes. 

The American origin of the book is reflected 
in the choice of antimicrobial therapy with clin- 
damycin and an aminoglycoside regarded as the 
gold standard of therapy of soft tissue pelvic 
infection and an undue emphasis on the value of 
cephalosporins. The overall approach is, how- 
ever, rational without the ‘kill all known germs’ 
obsession found in much American writing. As 
with all transatlantic publications, British read- 
ers will find the parochial selection of references 
a source of irritation. 

The description of vaginal infections and vag- 
inosis do not reflect the more recent advances 
which have taken place in the understanding of 
these conditions and the sections of tuberculosis 
and, particularly, actinomycosis are disappoint- 
ing. Actinomyces bovis is not a human pathogen 
and of the others which are only A. usraelit is 
mentioned. Chlamydia trachomatis is not given 
its full name but merely its generic title. 

Despite these few quibbles this easy-to-read 
book provides an excellent review of infection 
and should be read by all who have the clinical 
care of patients. Those particularly interested in 
the subject will benefit from having Bill Ledger's 
work constantly to hand as a ready source of 
information. 


Stanley Seligman 


The Kidney in Pregnancy edited by Vittorio 
Andreucci. The Martinus Nijhoff Publishers, 
The Netherlands, 1986, 236 pages with figures 
and tables, £49.00, Dfl 220.00, $59.95 


The question which must be answered for any 
new book on a well covered subject 1s—4s it 
needed? I have to say that this book is not 
needed. Let me try to justify that harsh 
statement. 

Frist, a sizeable component of the book is not 
about the kidney at all, but about such aspects of 
the hypertensive complications of pregnancy as 


Book Reviews 1119 


pathogenesis, treatment, and associated coag- 
ulation disorders. It is true that the renal aspects 
of pre-eclampsia are also dealt with, but almost 
half the book is devoted to aspects of hyperten- 
sive complications, including pre-eclampsia, 
which the interested reader will find much more 
effectively covered by such recent classics as 
Leon Chesley's ‘Hypertensive Disorders of 
Pregnancy’. 

Other renal problems associated with preg- 
nancy, acute renal failure, dialysis and the renal 
transplant have been covered in greater depth in 
an excellent issue of Kidney International 
August 1980, and by a ‘Seminar in Nephology' 
published in 1984. 

Although it is clear from the overlap of chap- 
ters that contributors had little editorial 
direction, the book is not basically bad. There 
are some interesting and excellent essays, on the 
normal kidney by John Davison, on proteinuria 
by Priscilla Kincaid-Smith and her colleagues, 
and on urinary tract infection by Iain McFadyen; 
we just don't need another expensive book of 
this kind. 

F. E. Hytten 


Books received some of which may be reviewed at 
a later date 


Reproductive Failure edited by Alan H. 
DeCherney. Churchill Livingstone, Edinburgh, 
1986, 308 pages with figures and tables, £39.00 


Pineal Research Reviews Volume 4, edited by 
Russel J. Reiter. Alan R. Liss, Inc., New York, 
1986, 266 pages with figures and tables, £62.00 


Drugs in Pregnancy and Lactation. A Reference 
Guide to Fetal and Neonatal Risk Second Edition 
by Gerald G. Briggs, Roger K. Freeman & 
Sumner J Yaffe. Williams and Wilkins, 
London, 1986, 537 pages with figures and tables, 
£43.00 


Ultrasound in Perinatology (Clinics in Diagnos- 
tic Ultrasound 19) edited by Nabil F. Maklad. 
Churchill Livingstone, Edinburgh, 1986, 224 
pages with figures and tables, £27.50 


Standardization and Quantitation of Diagnostic 
Staining in Cytology edited by Mathilde E. Boon 
& L. P. Kok. Coulomb Press, Leyden, 1986, 159 


1120 Book Reviews 


pages with figures and tables, Dfl 99.00, 
US$ 40.00 


With Child. Birth Through the Ages by Jenny 
Carter & Thérése Duriez. Mainstream Publish- 
ing, Edinburgh, 1986, 286 pages illustrated, 
£12.95 


Clinical Obstetrics: A Public Health Perspective 
edited by Benjamin P. Sachs & David Acker. 
PSG Publishing Company, Inc., Massachusetts, 
1986, 308 pages, £28.00 


Breast Disease (Contemporary Issues in 
Obstetrics and Gynecology Volume 1) edited by 
Douglas J. Marchant. Churchill Livingstone, 
Edinburgh, 1986, 169 pages with figures and 
tables, £32.00 


Principles of Medical Therapy in Pregnancy edi- 
ted by Norbert Gleicher. Plenum Medical Book 
Company, New York, London, 1986, 1290 pages 
with figures and tables, $125 


Colposcopy: À Scientific and Practical Approach 
to the Cervix, Vagina and Vulva in Health and 
Disease Third Edition by Malcolm Coppleson, 
Ellis Pixley & Bevan Reid. Charles C. Thomas, 
Publisher, Springfield, Illinois, 1986, 581 pages 
with figures and tables, $64.75 


Manual of Outpatient Gynecology edited by 
Carol Havens, Nancy D. Sullivan & Patti Tilton. 
Little, Brown and Company, Bostan/Toronto, 
1986, 282 pages, £10.30 


The I.U.D. A Woman's Guide by Rcbert Snow- 


den. Unwin Paperbacks, London, 1986, 127 
pages, £2.75 


The Potential of the Traditional Birth Attendant 
(Who Offset Publication No. 95) edited by A. 
Mangay Maglacas & John Simons. World 
Health Organization, Geneva, 1986, 105 pages, 
Sw Fr 16, US$ 8.00 


` Ostetricia E Ginecologia Volumes 1 and 2 edited 


by E. Moracci, E. Martella, N. Ragucci & D. 
Berlingiere. Idelson, Napoli, 1986, Volume 1, 
pages 1-822, Volume 2, pages 827-1464 with 
figures and tables, no price given. 


Environmental Health Criteria 59. Principles for 
Evaluation Health Risks from Chemical during 
Infancy and Early Childhood: The Need for a 
Special Approach, World Health Organization, 
Geneva, 1986, Sw Fr 9 


The Book of the Child. Pregnancy to 4 Years Old 
Second Edition edited by Samuel C. Docherty. 
Published by the Scottish Health Education 
Group, Woodburn Lane, Canaan Lane, Edin- 
burgh EH10 4SG, 80 pages fully illustrated with 
colour plates. Issued free to mothers in early 
pregnancy 


Proceedings and Symposiums 


Contributions to Gynecology and Obstetrics. 
Volume 15. Chorionic Villi Sampling (CVS) 
International Symposium on First Trimester 
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THIS FORM TO BRUEL & KJÆR 


an a 
Bruel & Kjaer Australia (02)736-1755 Austria 02235/563'0 Belgium 02/241-8982 


. Canada (514)695-8225 Finland (90)8017044 France 1/64572010 Germany (04106)405! 
Bruel & Kjaer (UK) Ltd Great Britain 01-954-2366 Holland 03402-39994 Italy (02)5244141 Japan 03-356-1711 


; Korea 02-793-6886 Norway 02-846360 Spain (91)2681000 Sweden (08)-711 273 
Harrow Weald Lodge - 92 Uxbridge Road Sweden (Ekoscann AB) (076Q)-88 160 Switzerland (01)8606705 Taiwan (02)7139303 
Harrow : Middlesex - HA3 6BZ 


Local representatives and service organisations world-wide 
Telephone: 01-954 2366 
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Chorionscope 


by Chirardini 


Suspected embryonic deformation 
or damage should be clarified as 
early as possible. Amniocentesis 
and foetoscopy are mainly used 
for this purpose. 


Reliable results are unfortunately 
only available at a relatively ad- 
vanced stage of pregnancy. 


Thanks to the development of the 
DNA analysis and chromosomes 


Contact us for details: 


analysis of chorionic coat it is now 


' possible to obtain the necessary 


test results and to initiate the re- 
sulting steps at a much earlier 
stage of pregnancy. 


With the chorionscope chorionic 
coat can be obtained by means of 
controlled aspiration biopsy bet- 
ween the 9th and 13th week of 
pregnancy. 


RICHARD WOLF UK LTD 
P.O.BOX 47 - MITCHAM 
SURREY CRA 4TT 


Tel.: 01-640-3054 Telex: 8 86 329 


RICHARD 
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EN Mes 42-2900 
MEDICAL LASER SYSTEM 


Fiberlase 100 is a Pilkington Medical Systems concept 
which in practice is offering surgeons an exciting, safe anc 
effective alternative to conventional surgery. 


* Stable and Controllable Nd YAG laser power is 
delivered to any operation site safely at constant pre- 
determined power levels. 

* Versatile Fiberlase 100 is effective in most specialities 
including open, micro and endoscopically applied surge 
covering requirements from coagulation to 
photovaporisation. 

* Multidisciplinary Accepted by specialists active in 
Urology, Gynaecology, Thoracic Surgery, Gastroenterolog 
and Neurosurgery. 

You can obtain further information on the Pilkington 
Fiberlase 100 Medical Laser System by contacting the 
Medical Sales Division at the address below: 


Pre laser After 1 application After 3 applicat 


Pilkington Medical Systems Ltd. 
Bleasdale Court, 2 South Avenue, Clydebank Business Pa 
Clydebank G81 2LE. Telephone: 041-952 1111 - Telex: 7764 


PILKINGTON 


4 Medical Systems > 





DANT EC Electronics Ltd. Formerly DISA 


ee DANTE C TECHNO HOUSE * REDCLIFFE WAY * BRISTOL BS1 6NU 


Telephone: 0272 291436 - Cables: DISAWORKS. Bristol - Telex: 449695 





URODYN® 50 
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— unsurpassed for diagnosis in urology, gynecology, 
pediatrics and rehabilitation 


* Menu-operated with 10 programs 
* 5-channel recordings of flow, pressures, and sphincter activity 


Performs both gas and water cystometry 


Records urethral pressure profile 
* Remotely run investigations from patient unit 
* Post-processing with results on control unit 
* Software for patient filing on external computer 
* Built-in hardcopy printer 
* Color display on optional slave monitor 


* Automatic calibration and system selftest 


f nature ca 
deliver... 





With Seronos help you can 


As many as | in 6 couples need help in having that much longed for child. As time passes, the chances 
of pregnancy diminish causing stress and further pressure on the relationship. 


Today, the products of Serono research offer nature a helping hand. With your involvement and 
early appropriate treatment, many previously infertile couples can now be successfully treated. 


Serono Products are: Metrodin (Urofollitrophin Injection) 
Pergonal (Menotrophin Injection B.P.) 

Profasi (Human Chorionic Gonadotrophin Injection B.P.) 
Serophene (Clomiphene Tablets B.P.) 





Specialists in Fertility 
For further details please contact: — D 


Serono Laboratories (U.K.) Ltd., h 
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UNIVERSITÉ DOTTAWA UNIVERSITY OFOTTAWA 


OTTAWA ONTARIO 
CANADA 
Applications are invited for the position of Chief of the Division of 
Maternal-Fetal Medicine in the Department of Obstetrics and Gynecology at the 
University of Ottawa. If the appointee has appropriate ultrasonographic expertise, 
he/she will also function as the Head of the Ultrasound Department at the Ottawa 
General Hospital. 


Candidates with a proven research background will be given preference. 
Salary and academic rank will be commensurate with experience. Suitable 
candidates should be eligible for certification by the Royal College of Physicians and 
Surgeons of Canada and for licensure by the College of Physicians and Surgeons of 
Ontario. 


In accordance with Canadian Immigration requirements, priority will be 
given to Canadian citizens and permanent residents of Canada. 


Please forward your curriculum vitae and references prior to January 1, 
1987 1o: 


Ronald J. Benzie, F.R.C.S.(C), F.R.C.O.G., 
Professor and Chairman, Department of Obstetrics and Gynecology, 
University of Ottawa, Ottawa, Ontario, K1H 8M5. 


Undergraduate Obstetrics and Gynaecology 2nd Edition 

by MGR Hull MD FRCOG, G Turner MB BS FRCOG and D N Joyce MA DM FRCOG 
A concise, thorough and reasoned approach ro the teaching of obstetrical and gynaecological practice. 
Contents: Reproductive physiology; Reproductive anatomy; Gynaecological inflammatory disorders and pelvic 
pain; Retroversion, prolapse and urinary problems; Abnormal vaginal bleeding; Genital neoplasia and tumours; 
Sexual function; Contraception, sterilization and therapeutic abortion; Gynaecological disorders of childhood, 
puberty and the menopause; Endocrine ard related disorders; Infertility and early pregnancy wastage; Physiology of 
pregnancy, labour and lactation; Antenatal care; Intrapartum care; Postnatal care; Maternal and perinatal 
mortality; Gynaecological and obstetric history taking and case presentation; Index 


April 1986 216 x 138mm 330 pages 55 illus soft 0 7236 0832 6 UK net price £6.95 


A Handbook of Obstetrics and Gynaecology: 
A Guide for Housemen and Midwives 
By R S Ledward BSc MPS MRCS LRCP DA DHMSA MRSH DM FRCS FRCOG 
This practitioners guide to the clinical and practical aspects of obstetrics and gynaecology provides ready access to 
information in the management of events that commonly present to those who work with pregnant patients. 


Contents: Obstetrics; Neonatology, Gynaecology; Appendices; Index 


Oct 1986 186 x 123mm 260pages [Shine and LH halftone illus soft O 7236 0848 2 UK net price approx £5.50 


Medical and Surgical Problems in Obstetrics 
Edited by M Brudenell MB, BS(Lond), FRCS(Eng), FRCOG and P L Wilds MD 
A valuable guide to the problems that arise when pregnancy and medical disorders occur together. 
1984 272x 210mm 320pages IS8lineand ]8halftoneillus cased © 7236 0692 7 UK net price £45.00 


Order "rom sour bookseller or in case of difficulty from 
WRI GHT John Wright, Techno House, 
Redcliffe Way, Bristol BS1 6NX, UK 
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NEW FROM BUTTERWORTHS... 


JEFFCOATE’S PRINCIPLES OF GYNAECOLOGY Fifth Edition 
V R Tindall, MSc. MD, FRCSE, FRCOG Professor of Obstetrics and Gynaecology, University of Manchester 

A decade has passed since the last edition of Jeffcoate. the standard postgraduate textbook af gynaecology. This new 
edition has been thoroughly revised and updated by Professor V R Tindall of Manchester. who has nonetheless sought to 
retain the original flavour of the work. 

The updated text is complemented by many new illustrations and a marked improvement in the reproduction of the 
original illustrations. 
December 1986 840 pages approx 246 = 189mm Hardcover Hlustrated O 407 00235 9 £45.06 approx 


PRINCIPLES OF OBSTETRICS 
Bryan M Hibbard, MD, PhD, FRCOG Welsh National school of Medicine, Professor of Obstetrics and Gynsecolugv Universis 
of Wales College of Medicine 

Principles of Obstetrics has a wide span. c overing every aspect of modern obstetric practice from conception and early 
fetal development to the care of the newborn. Scientific and clinical aspects are dealt with equally, with full discussion of 
anatomical and physiological details where there is clinical relevance. 

The book is produced to a very high standard visually: itis extensively illustrated with specially commissioned Hae. 
drawings and also contains many photographs both in black and white and colour. 
December 1986 | 800 pages approx 264 x 189mm Hardcover Hlustrated. | 0307 00088 X £45.00 approx 


MANAGEMENT OF OVARIAN CANCER 

Edited by George Blackledge. MD, PhD, MRCP. Senior Lecturer in Medical Oncology. University of Birmingham Honorar 
Consultant in Medical Oncology 

K K Chan, FRCS, MRCOG, Consultant Gynaccologist. Birmingham and Midlands Hospital for Women. 

Ovarian cancer is one of the rarer forms of gynaecological malignancy. vet itis reponsible for more deaths per vear thar 
cancer of the cervix or endometrium combined. The editors in this thought provoking new book highlight areas of 
controversy and agreement in the treatment of this disease by presenting the differing views of leading authorities on the 
same fapic. 

Management of Ovarian Cancer is stimulating in its approach to the problem, encouraging readers to draw their own 
conclusions and bring about a ce-evaluation of many accepted dogmas. 

November 1986 256 pages approx 24 x 163mm — Hardcover. Hlustrated O407 004908 £30.00 approx 
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Please order these titles from your usual bookseller - or in case of difficulty fram Butterworths at the address below 


Butterworths BOROUGH GREEN pcre JAKS [] 
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UNIVERSITY OF MANCHESTER 
DEPARTMENT OF POST-GRADUATE MEDICAL STUDIES 


THE MANCHESTER COURSE 
ON PATHOLOGY 
FOR GYNAECOLOGISTS 


TO BE HELD AT 
ST. MARY'S HOSPITAL, HATHERSAGE ROAD, MANCHESTER 


& 
THE MEDICAL SCHOOL, OXFORD ROAD, MANCHESTER 
ON 


MONDAY, 30TH MARCH - FRIDAY, 3RD APRIL, 1987 


This is a Course designed essentially for Gynaecologists and comprises lectures and 
demonstrations. It is not designed for diagnostic Histopathologists. 


The number of participants is limited to twenty-four. 


COURSE ORGANISER: 


Professor Harold Fox, Professor of Reproductive Pathology, University of Manchester 
COURSE FEE: 


£120 (including the cost of a Course Dinner Breakfast Accommodation, for those 
to which the Course Tutors and who require it, is available at a University 
participants will be invited). Bed and Hall of Residence at an additional Cost. 


APPLICATION FORM AND FURTHER INFORMATION OBTAINABLE FROM: 


Mrs. V. Gagon (Secretary for Advanced Courses), University Department of 
Postgraduate Medical Studies, Gateway House, Piccadilly South, Manchester M60 7LP 
Tel: 061-236 9456 Ext: 556 
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Problems in 


Obstetric Anaesthesia 
Guest Editor BARBARA MORGAN, 


Senior Lecturer in Anaesthetics, Institute of 

Obstetrics and Gynaecology, 
University of London, UK 
This collection of clinical reviews represents a 
useful summary of the subject of obstetric 
anaesthesia which will be essential reading for 
obstetricians, neonatal paediatricians, and 
anaesthetists. 

Series: Perinatal Practice, Volume Three 
Contents: Problems of General Anaesthesia in 
Obstetrics; Problems of Aspiration of Gastric 
Contents; Control of Gastric Acidity and 
Volume; Treating Shock in Obstetric Patients; 
Problems of Treating Massive Blood Loss 
Disseminated Intravascular Coagulation; Severe 
Pre-eclampsia and eclampsia; Complications of 
Epidural Anaesthesia; Amniotic Fluid Embolism; 
Cardiorespiratory Disease; Anaesthesia and 
Maternal Death; Problems of Analgesia in 
Labour; Fetal and Neonatal Effects of Analgesic 

and Anaesthetic Drugs. 


0471909572 224pp NovemberB6 £32.50/$60.75 


Cancer of the Female 


Reproductive System 
Edited by CHRISTOPHER J. WILLIAMS 


and J. MICHAEL WHITEHOUSE, 
CRC Medical Oncology Unit, 
University of Southampton, UK 


The third volume in this major cancer series 
explores the role of the initial diagnostic and 
staging investigations currently used in the 
treatment of gynaecological cancer, and their 
influence on subsequent therapy. The book is 
mainly intended for the treating clinician who 
does not have ready access to the diverse 
literature on such subjects as tumour markers, 
hormone receptors, cytogenetics and tumour 
cloning, and the role of these techniques in the 
assessment of clinical response to therapy, and 
in the long-term control of gynaecological 
cancer. 


Series: Cancer Investigation and Management, Volume Three 


0471904708  370pp  October'8S £42.50/$74.80 


John Wiley & Sons Ltd 


Baffins Lane, Chichester, 
West Sussex POI9 IUD, England 





Clinical 
Reproduction 
and Fertility 


Edited by W.R. Jones 

Department of Obstetrics & Gynaecology. 
Flinders Medical Centre, Bedford Park. 
SA 5042, Australia 









This is the only journal devoted to the full 
range of clinical aspects of reproduction 
and fertility where research is growing 
rapidly, particularly in the fields of 
infertility and fertility regulation. It 
publishes papers which make an origina! 
contribution, either experimental or 
theoretical, in any aspect of the physiology 
of reproduction. Clinical Reproduction and 
Fertility has been adopted as the official 
publication of the Fertility Society of 
Australia. 


Subscription Information 

Clinical Reproduction and Fertility is published 
bi-monthly. Subscription rates for 1986 are 
£83.50 (UK & overseas), USS127.00 (USA & 
Canada), A$120.00 (Australasia) post free. 
Subscriptions and specimen copies are 
available from the publishers at the address 
below. 


Blackwell Scientific Publications 


P.O. Box 88, Oxford, England 
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dydrogesterone B.P. 


treats both the physical 
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Further information is available on request. 
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DUPHAR LABORATORIES LIMITED WEST END SOUTHAMPTON TEL 0703 472281 CQ 


British Journal of Obstetrics and Gynaecology 
November 1986, Vol. 93, pp 1121-1123 


SIR STANLEY CLAYTON 


Stanley Clayton, who edited the Journal from 1963 to 1972, died suddenly on Friday 12th 
September. It has been the policy since his time that obituaries were no part of the Journal's 
function, but Stanley Clayton was the Journal at an important stage of its development and his 


going leaves a scar which we cannot ignore. He had high literary standards and hated pretension 
either in the content or the style of papers. Not everyone warmed to his editorial treatment, 
although all received a courteous handwritten letter of explanation, but he was unfailingly kind 
and helpful to the young and inexperienced, and a whole generation 1n obstetrics and gynae- 


cology benefited from his guidance. 
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Postpartum thyroiditis—an underdiagnosed disease 


Most obstetricians would be surprised to learn 
that up to nearly 996 of their patients could 
develop thyroid dysfunction in the postpartum 
period (Nicolai et al. 1980; Walfish & Chan 
1985). A recent survey in Caerphilly, Wales sug- 
gested that the prevalence may be, in fact, much 
greater than this (R. Hall, personal communi- 
cation). The diagnosis is often missed because 
the disorder normally begins after the usual time 
of the routine postnatal examination. The 
general practitioner, commonly faced with com- 
plaints of tiredness and other non-specific symp- 
toms in the postpartum period, often fails to 
recognize the possibility of thyroid disease. 

Papapetrou & Jackson (1975) described a con- 
dition in non-pregnant patients which they 
called ‘painless thyroiditis’ or ‘hyperthyroiditis’ 
(Jackson 1975). The clinical picture was of a 
short period of thyrotoxicosis thought to be due 
to autoimmune destructive processes in the thy- 
roid. Then in Japan, Amino et al. (1976) noted 
the occurrence of transient hypothyroidism 3-6 
months postpartum; all of the patients had high 
titres of antithyroid microsomal antibodies and 
had evidence of autoimmune thyroiditis. 

The attention of endocrinologists then 
became focused on the thyroid in the post- 
partum period and in Canada, Ginsberg & Wal- 
fish (1977) showed that painless thyroiditis 
started 1-3 months after delivery with a period 
of thyrotoxicosis which was often followed after 
1-2 months by transient or permanent hypo- 


thyroidism (Amino et al. 19822; Walfish & Chan 
1985). The thyrotoxicosis could be distinguished 
from that of a postpartum exacerbation of 
Graves' disease by the finding (in non-breast- 
feeding women) of a low thyroid uptake of 
radioactive iodine or technetium. The preva- 
lence of this postpartum transient thyrotoxicosis 
has been shown to be about 4926 in Canada and 
Japan (Amino et al. 1982a; Amino & Miyai 
1983; Walfish & Chan 1985). The thyrotoxic 
phase usually starts quite suddenly. The clinical 
features are not pronounced and indeed fatigue 
and palpitations are the only two symptoms 
which are commoner in this group than in 
normal postpartum control subjects (Amino et 
al. 1982a). A goitre is present in just over half 
the patients and 85% have positive antimicroso- 
mal antibodies ( Amino et al. 1982a). Fine needle 
biopsy reveals evidence of lymphocytic thy- 
roiditis (Nicolai et al. 1980; Inada et al. 1981; 
Jansson et al. 1984a). 

In two thirds of the affected women (Amino et 
al. 1982a) the transient thyrotoxicosis goes into 
remission, the patient becomes euthyroid and 
remains so. A third of the patients who present 
in the thyrotoxic phase pass into a h id 
phase 4-6 months postpartum MY 
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evanescent phase of thyrotoxicosis has not been 
missed. About 3-546 of patients with postpartum 
thyroiditis remain permanently hypothyroid 
(Amino et al. 1982a); the rest appear to recover 
clinically. However, this is a moot point since 
long-term follow-up of non-pregnant patients 
with silent thyroiditis shows that about half con- 
tinue to have a goitre, a third have antimicroso- 
mal antibodies and evidence of a lymphocytic 
thyroiditis on fine needle biopsy of the thyroid 
(Nicolai et al. 1981). Moreover, raised thyroid 
stimulating hormone concentrations imply that 
thyroid reserve is limited and sugges- that per- 
manent hypothyroidism may occur in the future 
(Nicolai et al. 1981). These women have a 
10-25% risk for attacks of thyroiditis following 
subsequent pregnancies (Walfish & Chan 1985). 

Of the patients who develop postpartum thy- 
roiditis 20-25% have a first-degree relative with 
autoimmune disease (Farid & Bear 1383). One 
family has been described in which two sisters 
and their mother had postpartum thyroiditis 
(Singer & Gorsky 1985). In Canada Farid et al. 
(1983) found the condition to be associated with 
HLA DR3 and DRS, though Farid has now 
withdrawn the DR5 data (R. Hall, personal 
communication). In those who develop post- 
partum hypothyroidism and positive microso- 
mal antibodies, a study in Sweden has shown a 
link with HLA DR4 (Jansson et al. 1985). If a 
patient has an antimicrosomal antibody titre 
greater than 1/1600 in the first trimester of preg- 
nancy and has given birth to a female baby there 
is a great chance of her progressing to the 
hypothyroid phase of thyroiditis in the post- 
partum period (Amino et al. 19824, 1984; Amino 
& Miyai 1983; Jansson et al. 1984a). 

Why does this disorder occur when it does? It 
is well recognized that other autoimmune dis- 
eases such as myasthenia gravis, rheumatoid 
arthritis and idiopathic thrombocytopenic pur- 
pura may remit during pregnancy but often flare 
up postpartum (Amino & Miyai 1983). In 
patients with autoimmune thyroid disease, con- 
centrations of thyroid stimulating antibody (as in 
Graves’ disease) or antimicrosomal antibody (as 
in thyroiditis) which may be high in the first 
trimester of pregnancy, decline or even disap- 
pear in the middle and last trimesters Amino & 
Miyai 1983; Zakarija & McKenzie 1983; Amino 
et al. 1984). Following delivery there is a 
reboundin the antibodies to high levels (R. Hall, 
personal communication), resulting in a relapse 
of Graves' disease or the initiation of thyroiditis 


(Amino et al. 1982b, 1984; Amino & Miyai 
1983). No generally agreed changes in the T- and 
B-lymphocytes of the immune system, either 
during pregnancy, or following it have been 
shown in the patients who go on to develop 
thyroiditis, nor are there any specific changes in 
the T- or B-cells in either the thyrotoxic or 
hypothyroid phases of that condition (Walfish & 
Chan 1985). But, Jansson et al. (1984b) have 
shown, on fine needle biopsy of the thyroid, that 
there 1s an increase in B-lymphocytes and a 
decrease in suppressor cytotoxic T-cells, findings 
similar to observations they had previously 
made in patients with Hashimoto's thyroiditis 
(Jansson et al. 1983). 

Treatment of the patient in the thyrotoxic 
phase of postpartum thyroiditis is problematical 
since the use of antithyroid drugs is inappro- 
priate, the thyrotoxicosis being due to the exces- 
sive release of thyroid hormone caused by 
destruction of the gland, rather than to the 
excessive production of thyroid hormone. Anti- 
thyroid agents such as carbimazole or pro- 
pylthiouracil in this situation are likely to 
accelerate the progress to hypothyroidism by 
inhibiting thyroid hormone synthesis. If the 
patient’s symptoms are sufficiently severe, a 
beta-adrenergic receptor blocking agent such as 
propranolol can be used to reduce the severity of 
palpitations, sweating, tremor, etc. It 1s, how- 
ever, important to remember when interpreting 
thyroid function tests in these patients that pro- 
pranolol raises total and free thyroxine (T4) 
levels and reduces total and free tri- 
iodothyronine (T3) concentrations because it 
tends to inhibit the conversion of T, to T; 
(Kristensen & Weeke 1977; Cooper et al. 1982; 
Perrild et al. 1983). 

Once the thyrotoxic phase is over the pro- 
pranolol should be stopped, but the patient 
should be followed up monthly to see whether or 
not she becomes hypothyroid. Here the appro- 
priate investigations are total or free T, and thy- 
roid stimulating hormone (TSH) levels, the 
former two being reduced and the latter 
increased during the hypothyroid phase. If the 
hypothyroidism is mild it may be possible to 
leave it untreated, in the expectation that the 
condition will resolve spontaneously. If, on the 
other hand, symptoms are severe, it is justified 
to prescribe replacement thyroxine. After 6 
months of treatment the patient should have the 
thyroxine stopped, because in the majority of 
patients the disease will have gone into remis- 


sion (Walfish & Chan 1985). Thyroid function 
tests are done a month or so later to make sure 
that this has happened. 

The lessons to be learned by the obstetrician 
from the research work done on postpartum thy- 
roiditis over the last 10 years are that any woman 
who has a previous history of autoimmune thy- 
roid disease or who has a first degree relative 
with it, should have her thyroid antimicrosomal 
antibodies measured during the first trimester of 
pregnancy. If they are present, a free T, and 
TSH should be measured to make sure that she is 
euthyroid during pregnancy and she should be 
monitored carefully for thyroiditis during the 
postpartum period. 

Ian Ramsay 
Consultant Endocrinologist 
North Middlesex Hospital, 
London N18 1QX. 
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The effects of inflammatory bowel disease on 
pregnancy: a case-controlled retrospective analysis 


R. J. PORTER, G. M. STIRRAT 


Summary. Retrospective analysis of 82 pregnancies in women with 
either ulcerative colitis or Crohn's disease suggested that, in general, 
neither disease had a major effect on pregnancy outcome. The birth- 
weights of babies born ta women with inflammatory bowel disease were 
marginally lower than those born to women in a control group matched. 
for age and parity, but the difference was statistically significant only in 
women with Crohn's disease. In both disease groups there was a higher 
frequency of low haemoglobin levels in pregnancy than in the matched 
control groups. There were no statistically significant effects of ulcera- 
tive colitis or Crohn's disease on duration of pregnancy, mode of 
delivery or raised blood pressure and/or proteinuria. In the absence of a 
relapse, a diagnosis of inflammatory bowel disease should not influence 


obstetric management. 


Several aspects of the effects of inflammatory 
bowel disease on pregnancy and fertility, and the 
effects of pregnancy on the disease have been 
studied, but only very broad measures of 
Obstetric outcome have been considered, and 
there have been no case-control studies. Over- 
all, the rate of spontaneous abortion and the 
prospects for a live birth are no different in 
patients with inflammatory bowel disease than in 
the general population (Homan & Thorbjarnar- 
son 1976; Willoughby & Truelove 1980). How- 
ever, if the disease ıs active at the time of 
conception, and particularly if there is further 
deterioration, Nielsen et al. (1983, 1984) 
reported that spontaneous abortion was more 
likely. Some reports suggest that deterioration 
in disease state, particularly if surgery is 
required, or onset of disease during pregnancy, 
adversely affects fetal outcome (de Dombal et al. 
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1965, 1972; McEwan 1973; Martimbeau et al. 
1975), but this is contradicted in other studies 
(Nielsen et al. 1983, 1984). Beyond these, few 
definitive statements can be made. We report 
the results of a retrospective case-control analy- 
sis of 82 pregnancies in patients with inflamma- 
tory bowel disease. We have considered the 
effects of the disease on birthweight, duration of 
pregnancy, mode of delivery, lowest maternal 
haemoglobin level recorded in pregnancy, and 
the incidence of raised blood pressure and/or 
proteinuria in pregnancy. 


Patients and methods 


Data for the index cases were retrieved from the 
Oxford Recording Linkage Survey. They repre- 
sent the experience of the John Radcliffe Hos- 
pital, Oxford over 10 years (1972-1981). The 
diagnoses of either ulcerative colitis or Crohn's 
disease had been established by the appropriate 
gastro-enterological criteria. Only pregnancies 
which progressed beyond 24 weeks were 
included. 

For each case two control subjects matched 
for maternal age at delivery, parity and gravidity 
were found. The control subjects were selected 


from the labour ward register by finding those 
deliveries immediately before and immediately 
after each index case where matching was com- 
plete. Exact matching for all three variables was 
possible in 85% of the controls. For some of the 
older multigravid index cases exact matching 
proved impossible (within 6 months of the 
delivery date) so that 1396 of the controls were 
matched exactly for parity and gravidity but only 
to within 2 years for maternal age. Three con- 
trols were matched for age and parity but not for 
gravidity, the three relevant index cases were 
para 2 gravida 6, para 4 gravida 7, and para 1 
gravida 5. 

Gestational age at delivery was derived from 
maternal menstrual dates, supplemented where 
appropriate by first or early second trimester 
ultrasound scan data. Where there was consider- 
able uncertainty, neonatal paediatric assessment 
was also used. 

The birthweight centile nomograms of Alt- 
man & Coles (1980) were used, both with and 
without correction for maternal weight and 
height at 20 weeks gestation. 

Chi squared tests, and where appropriate 
Fisher's exact test, were used to assess signifi- 
cance of differences between the index cases and 
their control groups. 


Ulcerative colitis cases 


There were 44 deliveries in 38 patients with 
ulcerative colitis. Maternal age varied from 20 to 
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40 years, and parity from para 0+0 to para 4+1. 
Fifty per cent of the pregnancies were in nul- 
liparous women (Table 1). 

In 18 cases the women did not require medica- 
tion for their disease at the time of conception; 
four of the 18 had had total colectomies and 
ileostomies. In one patient the disease was diag- 
nosed only in the puerperium. In nine of these 18 
cases (5096) the disease worsened during the 
pregnancy, including two pregnancies where the 
disease was recognized for the first time in the 
second trimester, but four of the nine did not 
require medication. 

Of the remaining 26 cases, 23 (8896) were 
taking sulphasalazine (alone, or in combination 
with other medications) at the outset of the preg- 
nancy. The other three were taking codeine phos- 
phate and/or prednisolone enemas as required 
symptomatically. (One of the three had had total 
colectomy and ileostomy). There was a worsening 
of the disease symptoms during eight pregnancies 
and in one case in the puerperium (35%), and five 
of these required additional medication. 

Overall, therefore, there was a symptomatic 
deterioration in 18 cases (41%), but in no case 
was surgery required in the pregnancy or the 
puerperium. 

The mean birthweight centiles did not differ 
significantly between the cases and controls 
(P>0-1, Table 2), and the frequency of low 
birthweight babies (<10th centile) was similar in 
both groups, whether correction was made for 


Table 1. Characteristics of 44 pregnancies in 38 patients with ulcerative colitis cases 


Variable 
Age (years) 
=20 


Previous ileostomy (n = 5) 

Medication at pregnancy outset 
Nil (n = 18) 
Sulphasalazine alone (n = 17) 
Sulphasalazine + other medication (n = 6) 
Steroids and/or codeine phosphate (n — 3) 


No (96) 
1 (2) 
4 (9) 
23 (52) 
10 (23) 
6 (14) 
22 (50) 
15 (34) 
4 (9) 
3 (7) 
Symptomatic deterioration Medication altered 

1 1 

9 5 

5 4 

2 0 

2 2 
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Table 2. Clinical characteristics of 44 pregnancies in women with ulcerative colitis (UC) compared with a control 


group 


C 


Variable 


Maternal mid-pregnancy weight (kg) 
mean (SEM) 


Birthweight centile 
mean (SEM) 
Uncorrected for maternal weight and height 
No deterioration in UC during pregnancy (n = 27) 
Deterioration in UC during pregnancy (n = 17) 
Total (n = 44) 


Corrected for maternal weight and height 
No deterioration in UC during pregnancy (n = 27) 
Deterioration in UC during pregnancy (n =17 ) 
Total (n = 44) 


Gestational age at onset of labour 
237 weeks 
Spontaneous 
Induced or elective CS 
Total 


<37 weeks 
Spontaneous 
Induced or elective CS 
Total 


Mode of delivery 
Spontaneous vaginal 
Forceps 

Non-rotational 
Rotational 
Total 


CS 
Emergency 
Elective 
Total 
Pregnancy complications 
Raised diastolic blood pressure (>90 mmHg) 
Proteinuria 
Low haemoglobin («10-5 g/dl) 


—— a e 


CS, Caesarean section. 


Cases Controls 
(n = 44) (n = 88) 
63-4 (1-7) 61-5 (1:1) 
47-3 (5-6) 

53-2 (6-1) 

50-4 (4-0) 54-4 (3-0) 
43-0 (5-2) 

48-5 (5-7) 

45-1 (3-9) 51-4 (2:9) 
25 (57%) 44 (50%) 
12 (27%) 38 (43%) 
37 (84%) 82 (93%) 
4 (9%) 5 (6%) 
3 (7%) 1 (1%) 
7 (16%) 6 (7%) 
24 (55%) 45 (51%) 
11 (25%) 26 (30%) 
2 (5%) 10 (11%) 
13 (30%) 36 (41%) 
4 (9%) 5 (6%) 
3 (7%) 2 (2%) 
7 (16%) 7 (8%) 
6 (14%) 15 (17%) 
1 (2%) 4 (5%) 
9 (20%) 3 (3%)* 


* Significant difference between the cases and controls (P<0-005). 


maternal weight or not (Fig. 1). Maternal 
weights did not differ significantly between the 
two groups (Table 2). Furthermore there was no 
difference in the birthweight distribution 
between those in whom the disease had 
remained stable and those in whom symptoms 
had worsened during the pregnancy or 
puerperium. 

Although premature delivery (before 37 com- 


pleted weeks gestation) was more common in 
the index cases than in the controls, the differ- 
ence was not significant. Premature deliveries 
occurred with equal frequency in pregnancies 
during which the disease deteriorated as 1n those 
where there was no such change. There were no 
differences in modes of delivery or frequency of 
pregnancy complications (e.g. hypertension) 
between the cases and the controls. 
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Fig. 1. Distributions of birthweight centiles (a) uncor- 
rected and (b) corrected for maternal height and 
weight in women with ulcerative colitis (Bl) and their 
control subjects (L1). (There were no significant differ- 
ences in the distributions between the two groups). 
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Low haemoglobin levels («10-5 g/dl) were 
found more frequently (P«0-005) in the index 
cases (9 of 44) than in the controls (3 of 88). Six 
of those with low haemoglobin levels were 
among the group of 18 pregnancies during which 
the disease state worsened (3%, compared with 
12% of those where the disease remained stable: 
this was not significant). 

Because patients who have had a total colec- 
tomy and ileostomy could be regarded as a 
totally different sub-group, the data were ana- 
lysed again after excluding the five patients who 
had had surgery. However, the results were 
unchanged except that the significance of the 
difference between the cases and controls for 
frequency of low maternal haemoglobin was 
greater (P«0-001). 

There were no perinatal deaths among the 
index cases. One infant was hypospadiac but no 
other congenital abnormalities were reported in 
the neonatal period. 


Crohn’s disease cases 


There were 38 deliveries in 30 patients with 
Crohn’s disease, maternal age varied from 17 to 
41 years, and parity from para 0+0 to para 4+2. 
Fifty-three per cent of the pregnancies were in 
nulliparous women (Table 3). 

In 19 cases the women required no medication 
for their disease at conception. Of these, seven 
had had major surgery (e.g. hemicolectomy). In 


Table 3. Characteristics of 38 pregnancies ın 30 patients with Crohn's disease 


Variable 


3+ 


Previous major bowel resection (n = 14) 
Medication at pregnancy outset 
Nil (n = 19) 
Sulphasalazine alone (n — 7) 
Sulphasalazine + other medication (n = 8) 
Steroids and/or codeine phosphate (n = 4) 


Symptomatic deterioration 


No. (96) 


4 (11) 
8 (21) 
19 (50) 
4 (11) 
3 (8) 


20 (53) 
9 (24) 
4 (11) 
5 (13) 


Medication altered 
2 0 


mod bdo 
I m dE e 
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two of these cases the disease worsened during 
the pregnancy, but only one required treatment, 
which involved admission to hospital and sur- 
gery in the first post-natal week after delivery 
(Table 3). 

In the remaining 19 cases, 15 (7996) were 
taking sulphasalazine (alone or in combination 
with other medications) at the beginning of the 
pregnancy and four were taking codeine phos- 
phate and/or steroids (in oral or enema form). 
The disease deteriorated during five pregnan- 
cies, necessitating increased medication in three 
and admission to hospital in one. 

Overall therefore there was a deterioration of 
the disease in seven cases (18%). 

There was a significant increase in low birth- 
weight infants («10th centile) in the index cases 
compared with the controls (Fig. 2a), but only if 
birthweights were not corrected for maternal 
weight and height at mid-pregnancy (P = 0-046). 
If such correction is made (Fig. 2b), the differ- 
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Fig. 2. Distributions of birthweight centiies (a) uncor- 
rected and (b) corrected for maternal height and 
weight in women with Crohn's disease (W) and their 
control subjects (O) (Distributions of numbers below 
the 10th centile and those above the 50th centile are 
significantly different between the two groups for (a) 
(P = 0-046) but not for (b) (P = 0-052). 
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ence becomes less striking (P = 0-052). There 
were no significant differences between the cases 
and controls, for mean birthweight centiles, 
whether corrected or uncorrected weights were 
used, nor for maternal weights (Table 4). In only 
one of the six pregnancies associated with low 
birthweight babies («10th centile) had there 
been a deterioration of the disease during the 
pregnancy, indeed the infant with nearly the 
lowest birthweight centile was born to a patient 
whose disease had improved sufficiently to 
reduce medication during the pregnancy. In four 
of the six cases the disease was active and/or 
requiring maintenance medication at the start of 
the pregnancy, but this association was not 
statistically significant. There was no significant 
difference in mean birthweight centiles between 
the women who had had previous bowel resec- 
tion for Crohn's disease and those who had not 
(Table 4). 

Premature delivery (before 37 completed 
weeks) was more common, but not significantly 
so, in the cases than in the controls. Only one of 
the six premature deliveries occurred in a 
woman who had had previous bowel resection 
for Crohn's disease. No difference was observed 
in modes of delivery or rate of pregnancy com- 
plications (e.g. hypertension) between the cases 
and the controls. 

Induced delivery (either by induction of 
labour or by elective caesarean section) 
occurred much more often in the index cases 
than in the controls (Table 4). In four of the 22 
induced deliveries Crohn's disease was cited as 
the indication to expedite delivery and in four 
others the disease was indirectly implicated. 
This contrasts with the findings in patients with 
ulcerative colitis. 

Low haemoglobin levels («10-5 g/dl) 
occurred significantly more often in the index 
cases than in the controls (P<0-05). Four of the 
six cases occurred among the seven pregnancies 
during which the disease deteriorated, this was a 
significant association (P<0-005). 

There was one intrauterine fetal death, 1n a 
patient who required oral prednisolone through- 
out the pregnancy for her disease which 
responded incompletely. There were no reports 
of congenital abnormalities among the infants of 
index cases. There was also a maternal death 
directly attributable to Crohn's disease; the 
patient suffered a serious relapse of her disease 
in the third trimester and had a spontaneous 
premature labour. Bowel resection was per- 
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Table 4. Clinical characteristics of 38 pregnancies 1n women with Crohn's disease compared with a control group 








Cases Controls 
Variable (n = 38) (n = 76) 
Maternal mid-pregnancy weight (kg) 
mean (SEM) 61-6 (2 4) 62-2 (1:0) 
Birthweight centile mean (SEM) 
Uncorrected for maternal weight and height 
Previous bowel resection (n = 14) 46-3 (8-4) 
No previous bowel resection (n = 23) 44-3 (5-7) 
(one twin pregnancy excluded) 
Total (n = 37) 45-1 (5:1) 52-9 (3-2) 
Corrected for maternal weight and height 
Previous bowel resection (n = 14) 41-7 (7-4) 
No previous bowel resection (n = 23) 38-5 (5-7) 
Total (n = 37) 39-8 (4-5) 47-2 (3-1) 
Gestational at and onset of labour 
237 weeks 
Spontaneous 12 (32%) 47 (62%) 
Induced or elective CS 20 (53%) 23 (30%)* 
Total 32 (84%) 70 (92%) 
<37 weeks 
Spontaneous 4 (11%) 4 (5%) 
Induced or elective CS 2 (5%) 2 (3%) 
Total 6 (16%) 6 (8%) 
Mode of delivery 
Spontancous vaginal 18 (47%) 46 (61%) 
Forceps 
Non-rotational 6 (16%) 19 (25%) 
Rotational 4 (11%) 2 (3%) 
Total 10 (26%) 21 (28%) 
CS 
Emergency 7 (18%) 7 (9%) 
Elective 3 (8%) 2 (3%) 
Total 10 (26%) 10 (13%) 
Pregnancy complications 
Raised diastolic blood pressure (>90 mmHg) 5 (13%) 12 (16%) 
Proteinuria 2 (5%) 3 (4%) 
Low haemoglobin (<10-5 g/dl) 6 (16%) 3 (4%)* 





CS, Caesarean section. 


* Significant differences between the cases and controls: P<0-0001 for induction of labour (including elective CS) 


and P«0-05 for low haemoglobin. 


premature labour. Bowel resection was per- 
formed in the first week after delivery and she 
died as a result of a massive pulmonary embolus 
5 days later. 


Discussion 


The striking feature revealed by this study is how 
relatively little effect inflammatory bowel 
disease has on pregnancy. This has been sug- 
gested before (de Dombal et al. 1965, 1972; 


Willoughby & Truelove 1980; Mogadam et al. 
1981; Nielsen et al. 1983, 1984), but we are able 
to confirm it with precision. 

That being said, it is of note that Crohn's 
disease had a (previously unrecognized) delete- 
rious effect on birthweight, not related to any 
effect that the disease may have had on maternal 
weight. There were too few pregnancies associ- 
ated with a deterioration of the disease to ascribe 
the effect on birthweight to this factor, in fact 


there were more (4 vs 2) small-for-dates infants 
» cadis " 
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among those that did not deteriorate. and there 
was no significant association with zhe use of 
medication during the pregnancy. We conclude 
therefore that low birthweight for gestation 
should be considered a risk in all pregnancies in 
patients with Crohn's disease, whatever the state 
of the disease at the outset, whether the disease 
deteriorates during the pregnancy or not, and 
irrespective of the medication required. This 
conclusion is at variance with that made by 
Mogadam et al. (1981), but their paper referred 
to low birthweight (<2500 g) with no consider- 
ation of gestational age, and compared index 
cases with the general population, so that their 
conclusions about pregnancy outcome are not 
comparable to ours. 

There was a trend towards lower birthweight 
in babies born to women with ulcerztive colitis 
compared with their controls. But even though 
there were more women with ulcerztive colitis 
than with Crohn's disease this trend was not 
statistically significant, irrespective of the 
disease state in the pregnancy; we tberefore con- 
clude that it does not represent a real problem in 
clinical practice. 

The finding that inflammatory bowel disease 
had no effect on modes of delivery, pregnancy 
complications or gross fetal or neonatal mor- 
bidity, is reassuring. 

Although not statistically significant, there 
were more premature deliveries in both disease 
groups than their respective control groups. 
Nielsen et al. (1984) found this to be significant 
for Crohn's disease, but not for ulcerative colitis 
(Nielsen 1983). The difference between these 
results and ours may be due solely to the larger 
sample sizes in their studies. 

It is perhaps not surprising that tFere should 
be a higher frequency of low haemog.obin levels 
during pregnancy in women with inflammatory 
bowel disease than in the control groups, given 
the propensity to overt or occult gastro-intesti- 
nal bleeding. It would be impossible -o compute 
whether selective administration of haematinics 
had confounded the validity of this finding, but it 
seems inherently unlikely that these should have 
been witheld preferentially from indzx cases and 
given to the controls—if anything. one might 
suspect the opposite. It may be, however, that 
the patients with disease were less likely to com- 
ply with such medication because of gastro- 
intestinal side-effects. Whatever tbe cause, it 
appears that a low haemoglobin level is more 
common during pregnancies associated with 


inflammatory bowel disease, and regular checks 
to exclude this may be advisable. 

The strikingly higher rate of induced delivery 
in pregnancies with Crohn's disease than either 
in those with ulcerative colitis or in the control 
group, even when considered in the perspective 
of the high overall induction rate at this hospital 
during the study period, suggests that thresholds 
for concern are already lowered in pregnancies 
associated with Crohn's disease. We consider 
that this is appropriate, but that the areas of 
obstetric, as distinct from gastro-enterological, 
concern are specific, as shown above, and do not 
indicate alteration of the normal management of 
pregnancy. 

Previous studies have emphasized the dangers 
of marked deterioration in, or poor control of, 
inflammatory bowel disease in pregnancy, par- 
ticularly if surgery is required (Martimbeau et al. 
1974; McEwan 1973; Korelitz 1983). This study 
includes one fetal and one maternal death, both 
of which occurred under just these circum- 
stances. Such cases are fortunately uncommon, 
certainly less so than reported in earlier studies, 
and should not deflect from the otherwise opti- 
mistic picture of the effects of inflammatory 
bowel disease on pregnancy. Nor should it be 
surprising that such major intra-abdominal path- 
ology can, in its fulminating form, have such 
devastating fetal and maternal consequences. 

This study was not intended to consider the 
effect of pregnancy on inflammatory bowel 
disease. Such studies are complicated by the het- 
erogeneity of the populations studied, in terms 
of site of disease, severity of disease at onset of 
pregnancy, type and dosage of medications (if 
any), type and extent of previous surgery (if 
any), and require large numbers to achieve valid 
conclusions. In the present study, the frequen- 
cies of symptomatic deterioration in both 
disease groups during pregnancy are broadly in 
line with those observed by other workers, and 
are compatible with the proposition that 
deterioration is no commoner during a preg- 
nancy than in the non-pregnant state (Nielsen et 
al. 1983, 1984). 
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Fetal and maternal effects of forceps and vacuum 
extraction 


R. PUNNONEN, P. ARO, A. KUUKANKORPI, P. PYSTYNEN 


Summary. Between 1976 and 1984, 223 forceps deliveries were com- 
pared with the next vacuum extraction that occurred in the labour ward. 
The groups did not differ in gestational age, parity, presentation and 
station of fetal head at start of the delivery, infant birthweights, or the 
indication for the procedure. Of the forceps deliveries, 66% were 
performed by a specialist, compared with only 16% of the vacuum 
extractions. Maternal complications were equally common in both 
groups. Severe birth canal trauma occurred in 7% of each group. Low 
1-min Apgar scores (<7) were found significantly (P<0-01) more often 
in the vacuum extraction group (36 infants) than in the forceps group (17 
infants). Cephalohaematomas and scalp lesions, neonatal jaundice and 
clavicular fracture were all significantly less common after forceps than 
after vacuum extraction. One infant in the vacuum group had a cranial 


fracture. 


In some studies, almost identical fetal compli- 
cations have been found after delivery by 
forceps as after vacuum extraction (Schenker & 
Seer 1967), and there were no diferences in 
neonatal acid-base balance (Livnat et al. 1978). 
Most comparative studies, however, have sug- 
gested the advantages of vacuum extraction for 
both the infant and the mother (Sjóstedt 1967; 
Chiswick & James 1979; Greis et ai. 1981). In a 
recent follow-up study of adults who were born 
either by forceps or vacuum extraction, para- 
doxically, those born by forceps has a signifi- 
cantly higher mean intelligence quotient than 
those born by vacuum extraction and also higher 
than the national average (Nilsen 1984). 

In the present study we report our findings of 
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the effects of forceps and vacuum extraction on 
the mother and the newborn. 


Subjects and methods 


The study included all 223 forceps deliveries 
performed at the department of obstetrics and 
gynaecology of Tampere University Central 
Hospital in the 9 years 1976-1984. Of these, 178 
(80%) were in nulliparae. The gestation at 
delivery was between 37 and 41 weeks in 190, < 
36 weeks in 17 and = 42 weeks in 16 patients. 
Marked immaturity has been considered as a 
contraindication for forceps delivery. The 
women who had a forceps delivery were com- 
pared with 223 women who had a vacuum 
extraction during the same period. The next 
vacuum delivery after each forceps delivery was 
chosen for the comparison group. Of the 
vacuum extraction patients 189 (85%) were nul- 
liparae and the gestation was 37-41 weeks in 193 
(87%), < 36 weeks in 8 (4%) and = 42 weeks in 
22 (10%). The Malmstrédm type of vacuum 
extraction was used exclusively and the forceps 
were Wichmann and Zeppelin. General anaes- 
thesia was not used for any of the deliveries. 


The indications for forceps delivery were fetal 
distress in 84 (38%), protracted labour in 123 
(55%) and others in 16 patients. The corre- 
sponding numbers in the vacuum extraction 
group were 86 (39%), 119 (53%) and 18 (8%), 
respectively. 

The presentation and the station of the fetal 
head at the start of the delivery did not differ 
significantly between the two study groups 
(Table 1). Of the forceps deliveries 148 (6696) 
were performed by a specialist and 75 (3496) by a 
doctor in training. In the vacuum extraction 
group the corresponding figures were 35 (16%), 
and 188 (84%). 

Maternal morbidity was analysed in terms of 
vaginal and cervical lacerations, amount of 
bleeding, fever (at least 2 days > 38°C) duration 
of hospital stay. 

The infants were examined by a paediatrician. 
Neonatal morbidity was assessed in terms of 
Apgar scores, cephalhaematomas and scalp 
lesions, jaundice, and other evidence of trauma, 
including intracranial haemorrhage, signs of 
cerebral irritation, and mortality. 

Statistical analysis used the x? test. 


Results 
Maternal complications 


Severe birth canal injury (third and fourth 
degree tears) were relatively uncommon in both 
study groups. The occurrence of severe injury 
and of smaller cervical and vaginal lacerations 
was the same in the forceps and vacuum extrac- 
tion groups. There were also no statistical differ- 
ences in the amount of bleeding, fever, or 
duration of the hospital stay between the study 
groups (Table 2). 


Table 1. Presentation and station of the fetal head at 
the start of extraction 





Forceps Vacuum 
delivery — extraction 
Characteristic (n=223) (n=223) 
Presentation 
Normal 186 172 
Occiput posterior 35 40 
Deep transverse arrest 2 11 
Station 
<0 6 18 
+1, +2 63 78 
+3, +4 154 127 
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Neonatal complications 


The birthweights of the infants did not differ 
significantly between the two groups (Table 3). 
Low 1-min Apgar scores (« 7) were seen in 17 
infants in the forceps group and in 36 in the 
vacuum extraction group; a statistically signifi- 
cant difference (P«0-01). The 5-min Apgar 
scores were similar in the two groups (Table 3). 

Cephalhaematomas and scalp lesions were 
significantly more common after vacuum extrac- 
tion (P«0-001), as was neonatal jaundice 
(P«0-05), and clavicular fracture (P<0-05). 
Other neonatal complications were rare in both 
groups and did not differ significantly (Table 2). 

Cerebral haemorrhage was diagnosed in two 
surviving infants born by vacuum extraction but 
in none in the forceps group. Three infants died 
in the vacuum extraction group: two of sepsis 
and one of congenital cerebral atrophy. One 
infant in the forceps group died due to the 
meconium aspiration syndrome. 

The vacuum extractor came off unexpectedly 
during 42 deliveries, 36 (86%) of these were in 
nulliparae. Of these 42 infants, 27 were born 
after reapplication of the vacuum extractor and 
the other 15 by forceps. Faght of the 27 infants 
born by vacuum extraction (1996) and three of 
the 15 born by forceps had Apgar scores of «7. 
Four of these infants born by vacuum extraction 
had clavicular fracture compared with none in 
the forceps group. One infant had a cranial frac- 
ture and in this case the vacuum extractor came 
off three times. 


Discussion 


In Finland during the 1960s, as in several other 
European countries, vacuum extraction vir- 
tually replaced forceps. Forceps were con- 
sidered traumatic and dangerous for both the 
infant and the mother. Since the mid-1970s, 
however, the practice in our hospital has 
changed. Forceps delivery has come back and its 
use has gradually increased. 

Studies comparing forceps and vacuum 
extraction usually show that vacuum extraction 
is more advantageous for both infant and mother 
(Sjostedt 1967; Greis et al. 1981). Sometimes the 
groups compared have been from different time 
periods (Schenker & Serr 1967). Practices in 
different departments have also been compared 
(Lange 1964). The indications for the pro- 
cedures have been different and fetal distress has 
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Table 2. Maternal and neonatal morbidity in forceps 
and vacuum extraction deliveries 


Forceps Vacuum 
delivery extraction 
Morbidity (n=223) (n=223) 
Maternal 
Severe birth canal 
trauma 7 7 
Cervical and vaginal 
lacerations 69 69 
Bleeding (> 500 ml) 11 19 
Fever (> 38°C) 4 9 
Hospital stay (8 days) 29 36 
Neonatal 
Cephalhaematoma, 
scalp lesion 40 81 
Neonatal jaundice 52 71 
Fractured clavicle 12 24 
Signs of cerebral 
irritation 6 5 
Erb’s palsy 0 2 
Anaemia 0 1 
Cranial fracture 0 1 
Neonatal death 1 3 





tended to be a more common indicztion in the 
forceps group. In the present study, fetal distress 
and protracted labour were equally common in 
both groups. Neither the preseniation and 
station of the fetal head at the start of extraction, 
nor the length of the second stage of labour, 
differed between the two groups. However, 
66% of our forceps deliveries were performed by 
specialists compared with only 16% of the 
vacuum extractions. We are aware of the limi- 
tations of this type of retrospective study. The 
most reliable method of comparing these 
methods of delivery would be a prospective 
study in which delivery was alternated between 
forceps and vacuum extraction. In chnical prac- 
tice such a study is difficult. 

In a recent study by Greis et al (1981), a 
significantly higher maternal morbidity, such as 
lacerations and secondary anaemia, was found 
after forceps delivery than after vacuum extrac- 
tion. The occurrence of third and fourth degree 
tears and cervical lacerations was 4896 in the 
forceps group and 18% in the vacuum extraction 
group. In our study severe birth canal trauma 
occurred in 726 in both vacuum and forceps 
deliveries. 

The study by Greis et al. (1981), like ours, was 
retrospective. According to these authors the 
distinct advantage of vacuum extraction is the 


markedly reduced need for anaesthesia. All our 
forceps deliveries were performed without 
general anaesthesia, which may have increased 
the gentleness of the operation; we used only 
local analgesia and in some patients epidural 
analgesia. 

Low forceps deliveries have been usually con- 
sidered safe for the infant (Pearse 1965; Ingardia 
& Cetrulo 1981). Friedman (1978), however, 
reported increased perinatal mortality after low 
forceps deliveries when protracted labour was 
the indication. Moolgaoker et al. (1979) com- 
pared different methods of instrumental 
delivery by the electronic measurement of com- 
pression and traction during delivery. With the 
exception of vacuum extraction, the overall 
duration of compression on the fetal head was 
less marked for instrumental than for normal 
delivery, due to the shorter delivery times. With 
vacuum extraction the overall traction forces 
were significantly greater than those associated 
with any of the forceps methods used. On the 
other hand Katz et al. (1982) concluded that the 
use of vacuum extraction during the second 
stage of labour lessened fetal depression, when 
compared with spontaneous delivery. Egge et al. 
(1981) reported that severe retinal haemor- 
rhages were five times more common after 
vacuum extraction than after either forceps or 
spontaneous delivery. Retinal bleeding was also 
more extensive in the vacuum group. Recently 
Nilsen (1984) has reported that general intel- 


Table 3. Infant birthweights and Apgar scores in 
forceps and vacuum extraction deliveries 


Forceps Vacuum 
delivery extraction 
(n=223) (n=223) 
Birthweight (g) 
<2500 6 2 
2501-3000 15 13 
3001-3500 68 57 
3501—4000 84 99 
=4000 50 52 
Apgar scores 
At 1 mın 
0-3 4 10 
4—6 13 26 
7-10 206 187 
At 5 min 
0-3 2 3 
4—6 2 7 
7-10 219 213 





ligence at 18 years of age in their forceps group 
was significantly higher than the national 
average. 

In a review article by Plauché (1979), a scalp 
abrasion or laceration occurred in 1346, 
cephalhaematomata in 696 and intracranial 
haemorrhage in 0-35% of the infants born by 
vacuum extraction. In our study the correspond- 
ing figures seem to be relatively high. All babies 
born by vacuum extraction have a 'chignon' of 
slightly raised, oedematous scalp beneath the 
cup site. Classic cephalhaematomata can 
accumulate beneath the periosteum of a single 
cranial bone because of the rupture of a diploic 
or emissary vein. These lesions often resolved 
slowly over a period of many weeks (Plauché 
1979). Most of the lesions in our study dis- 
appeared in a few days and, evidently, were not 
classic cephalhaematomata. Intracranial bleed- 
ing presents a much more serious threat to the 
newborn than any scalp injury. One infant in our 
vacuum group had a cranial fracture, apparently 
due to the detachment of the cup on three occa- 
sions. In a report by O’Driscoll et al. (1981), 
among 36 420 consecutive first deliveries trau- 
matic intracranial haemorrhage was seen at 
necropsy in 27 infants presenting by the head. 
All these were after forceps deliveries. More 
than half of these operations were classified as 
normal or easy. The frequency of forceps 
delivery in primigravidae fell from 30% in the 
early years to 10% in the late years of the study. 
Our operative delivery rate is low in com- 
parison; forceps are used in 1% and vacuum 
extraction in 3% of deliveries and in recent years 
our caesarean section rate has been about 9%. 
Epidural analgesia has been used in 4-5% of our 
parturients. 

We conclude that low forceps deliveries are 
safe for the infant and the mother and in our 
series fetal complications were less common 
after delivery by forceps than after vacuum 
extraction. 
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The effect of interferon on human papillomaviruses 
associated with cervical intraepithelial neoplasia 


M. A. BYRNE, B. R. MOLLEE, D. TAYLOR-ROBINSON, J. R. W. HARRIS, 
C. WICKENDEN, A. D. B. MALCOLM, M. C. ANDERSON, D. V. COLEMAN 


Summary. A double-blind, placebo-controlled, trial of leucocyte inter- 
feron showed that, contrary to previous reports, interferon had no 
significant effect on cervical intraepithelial neoplasia (CIN) when 
applied topically in a gel. DNA hybridization of cervical scrapes was 
used to monitor the effect of interferon on the human papillomaviruses 
(HPV) associated with CIN. There was, however, no significant differ- 
ence in the expression of HPV 6 or 16 in the cervical epithelium of 
patients treated with incerferon compared with those given a placebo. 
By using superficial cels scraped from the surface of the cervical epi- 
thelium as a source of DNA for viral studies, we were able to investigate 
the relation between HPV and CIN without interfering with the natural 
history of the disease. HPV 16 was detected in lesions which persisted 
while HPV 6 only was detected in one lesion that regressed. Regression 
was clearly associated with reduction in the number of copies of viral 
DNA per cell in this case. Dual infection with HPV types 6 and 16 were 
recorded in two patients with persistent lesions. In one patient, hybrid- 
ization studies indicatec that infection with HPV 16 could have occurred 
after infection with type 6 was established, and it is postulated that this 


may have changed the aature of the cervical lesion. 


St Mary's Hospital, Paddington 

M. A. BYRNE Research Fellow 

J. R. W. HARRIS Consultant in Genitoy.rinary 
Medicine 

D. V. COLEMAN Reader in Cytopathology 


Department of Gynaecology and Obstetrics, 
University of Aarhus, Denmark 
B. R. M@LLER Gynaecologist 


Clinical Research Centre, Northwick Park, Harrow, 
Middlesex 

D. TAYLOR-ROBINSON Consultant 
Microbiologist 


Charing Cross Hospital Medical School, London 
C. WICKENDEN Research Technician — 
A D. B. MALCOLM Professor of Bioctemistry 


Samaritan Hospital for Women, London 
M. C. ANDERSON Senior Lecturer in 
Gynaecological Pathology 


Correspondence: D. Taylor-Robinson 
1136 


DNA analysis of cervical biopsy specimens has 
shown that human papillomavirus (HPV) DNA 
is present in 90% of specimens in which there are 
changes of cervical intraepithelial neoplasia 
(CIN) and in 70926 of squamous cancers of the 
cervix (Gissmann 1984). The papillomaviruses 
have a well established potential for malignant 
transformation and an aetiological link between 
HPV infection, CIN and invasive cervical cancer 
has been proposed (Zur Hausen et al. 1984). 
Interferon has both antineoplastic and anti- 
viral properties and as such should be a particu- 
larly appropriate form of treatment for CIN and 
the HPV infection associated with it (Rager- 
Zisman & Bloom 1985). Indeed, Møller et al. 
(1983) reported partial or complete regression of 
CIN in six patients treated with interferon gel 
twice weekly for 12 weeks. However, the study 
was not controlled and the effect of the drug on 


the virus was not monitored. We report here a 
double-blind, placebo-controlled, trial of inter- 
feron for the treatment of CIN in which DNA 
hybridization techniques were used to monitor 
the effect of the drug on the papillomaviruses 
(Wickenden et al. 1985). This approach pro- 
vided an insight into the role of HPV in the 
development and maintenance of the neoplastic 
lesions. 


Patients and methods 


Women with both cytological and colposcopical 
evidence of CIN 2 and/or 3 were selected for the 
study. The patients had one or more cervical 
smears showing moderate and/or severe dys- 
karyosis and an atypical transformation zone 
(ATZ) identified at colposcopy by the presence 
of acetowhite epithelium, mosaic and punctate 
patterns. The occurrence of the following sex- 
ually transmitted diseases or agents was sought: 
gonorrhoea, syphilis, candidosis, — tricho- 
moniasis, Chlamydia trachomatis, bacterial vag- 
inosis, herpes simplex virus and genital warts. 
Where appropriate, treatment was given before 
entry into the study. 

Patients over 35 years of age and those plan- 
ning to become pregnant were excluded, as were 
those whose lesions extended beyond the vis- 
ibility afforded by the colposcope, or with col- 
poscopical evidence of invasion. Also excluded 
were patients with lesions that extended onto the 
vaginal fornices and, therefore, only women 
with small circumscribed lesions were accepted. 
Informed consent was obtained before therapy, 
the study having been approved by the ethics 
committee. The patients were assigned alter- 
natively to one of two groups, one receiving 
treatment with interferon gel and the other 
receiving placebo. 


Interferon 


Human leucocyte interferon was produced 
according to the methods ofCantell et al. (1981) 
and partially purified by ethanolic precipitation 
to a specific activity of 10* international refer- 
ence units/mg of protein. An interferon- 
containing gel was made by mixing the partially 
purified interferon with carboxymethylcellulose 
at 4C. The resulting interferon gel (200 000 
units/ml) was packed aseptically in 2 ml amounts 
in ampoules which were sealed and stored frozen 
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(-20*C). Identical ampoules containing only 
carboxymethylcellulose gel were prepared also. 

Interferon activity was determined as follows: 
0-2 of the gel was thawed and diluted 1:10 (wv) 
with medium containing 10% fetal calf serum. 
The mixture was homogenized in a vortex mixer 
for 2—3 min and then the interferon activity was 
determined by its ability to inhibit the cytopathic 
effect produced by vesicular stomatitis virus in 
an African green monkey kidney (VERO? cell 
line (Berg 1977). Inhibition of 50% of the 
cytopathic effect was taken as the end-point of 
the assay. Regular checks of the interferon 
activity were performed during the trial. 

Previous studies have confirmed the stability 
of the interferon gel at ~20°C. Interferon 
activity of the thawed gel reached a maximum 
after 5 h and remained for 48 h at 37°C (Moller et 
al. 1983). 


Cervical cap 


A 4cm diameter plastic cap from Laboratorie 
CCD, Paris, was used (Fig. 1). All the gel from 
one ampoule was squeezed into the cap which 
was then applied to the cervix by the doctor and 
left in place for 24 h. 


Management 


At the first visit, a cervical scrape was taken with 
an Avre's spatula and a smear prepared in the 
usual way. The tip of the spatula was broken off 
into 10 ml of phosphate-buffered saline (pH 7-2) 
for DNA studies (Wickenden er af. 1985). Then 
colposcopical examination was performed and 
acetowhite epithelium and mosaic and punctate 
patterns were noted and their location. and 
extent recorded diagrammatically. The follow- 
ing demographic information was obtained: 
history of sexual activity, age at first intercourse, 
number of partners, contraceptive practice and 
smoking habits. The first cap containing either 
interferon or placebo was then applied to the 
cervix. 

Applications of interferon (each of 400 O00 
units) or placebo were given twice weeklv over a 
6-8 week period (a total of 12 applications). The 
cap was removed by the patient after 24h and 
during menstruation therapy was suspended. 

Cytological and colposcopical examinations 
were repeated mid-way during treatment and on 
its completion. DNA studies were also repeated 
on completion. If any colposcopical or cytologi- 
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Fig. 1. Cervical cap (Laboratories CCD) used for application of interferon gel. 


cal abnormality was detected at the end of the 
study, a colposcopically directed biopsy was 
assessed histologically before conventional laser 
therapy. If no abnormality was detected, 
patients were reviewed cytologically and col- 
poscopically at 3-month intervals. 


DNA studies 


The cervical cells were pelleted and stored at 
—70°C until processed. DNA was extracted by 
proteinase K/SDS digestion followed by phenol 
extraction and ethanolic precipitation and spot- 
blotted onto a Zetapore nylon membrane (Bio- 
Rad Inc) using a 96-well suction manifold (Bio- 
Rad Inc). The filter was then placed in a solution 
of 0:5 mol/l sodium hydroxide, 1-5 mol/l sodium 
chloride for 1 min to denature the DNA, and 
then neutralized in a solution of 1-5 mol/l sodium 
chloride, 0-5 mol/l Tris HCI pH 8. Finally the 
filter was mixed in X2 SSPE and baked for 3 hat 
80°C. The filters were incubated at 65°C for 2h 
in a solution of denatured salmon sperm DNA 
and prehybridized overnight in formamide solu- 
tion to which denatured salmon sperm DNA had 
been added (Wickenden et al. 1985). They were 
then hybridized sequentially to radioactively- 
labelled probes for HPV 6, 16 and 15, and with a 
probe for an A/u repeat sequence. The latter 
occurs 5 x 10° times in the human genome and 
thus provides a sensitive assay for the total 
human DNA content of the sample. The probes 
were labelled with ^P to a high specific activity 


using oligomeric primer extension (Feinberg & 
Vogelstein 1983). The filters were then left to 
autoradiograph onto preflashed Fuji-100 X-ray 
film for 2 weeks at —70*C. Following auto- 
radiography, the probe was washed off the filters 
in the following solution: 0-5 x SSC, 196 SDS at 
95°C cooling to 65°C, 3 x 1 h washes. The filters 
were then returned to the prehybridization stage 
described above for a subsequent hybridization. 
Autoradiographs were scanned on a Joyce Loebl 
Integrating Densitometric Scanner, and the area 
under each peak related to the quantity of DNA 
pipetted onto each individual spot. A calibration 
curve was then constructed and the mass of viral 
and human DNA in each sample was estimated. 
From these data, an estimate of the viral copy 
number per cell in each sample was obtained. 


Results 


Thirteen patients were assigned for treatment 
with interferon and a similar number were given 
the placebo. Demographic and sexual data and 
information on concurrent infections are pre- 
sented in Table 1. Differences between the 
patients in the two groups were few and none 
had syphilis or herpesvirus infections. 

As shown in Table 2, at the commencement of 
the study, 10 patients in the interferon group had 
cytological changes suggestive of CIN 3, two 
patients had changes suggestive of CIN 2/3 and 
one patient had changes suggestive of CIN 2. In 
the placebo group, seven patients had cytologi- 
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Table 1. Demographic, sexual and other features of patients 








Feature considered (n = 13) (n = 13) 
Age (years) 
Mean 27 3 
Range (18-34) (20-34) 
Married i b 
Single 9 8 
Separated 2 ü 
Co-habiting | 2 
Number of pregnancies 
0 8 6 
1 2 3 
2 ] 2 
23 2 2 
Smoker 9 9 
Non-smoker 4 4 
Contraceptive practice 
Oestrogen containing pill 9 6 
None 2 4 
Mechanical l 2 
Intrauterine device | i 
Diseases 
Gonorrhoea 1 2 
Candidosis 2 2 
Trichomoniasis i 2 
Chlamydial infection l | 
Vaginosis 4 5 
Genital warts 3 | 
Age at first intercourse (years) 
Mean 17 17.4 
Range (15-20) {14-24} 
Number of consorts 
Mean 9 11 
Range (1-30) (1-30) 
Number of years of sexual activity 
Mean 10 ^? 
Range (1-19) (1-14) 


Interferon group Placebo group 





cal evidence of CIN 3, one patient had evidence 
of CIN 2/3 and five patients had evidence of CIN 
2. The cytological, colposcopical and histologi- 
cal changes at the end of the study are also 
presented in Table 2. 

The final diagnosis assigned to each patient 
was based on the most severe abnormality 
detected on the completion of the study. The 
cervical lesions in five patients in the interferon 
group (patients 6, 8, 12, 20 and 26) and in nine 
patients in the placebo group (patients 3, 5, 7, 9, 
13, 17, 19, 23 and 25) were unchanged by the 
respective treatments. There was, however, firm 
evidence that the lesions had regressed over the 


period of observation in two patients in the inter- 
feron group (patients 10 and 14) and in one 
patient in the placebo group (no. 1). 

In the remaining patients, that is patients 2, 4. 
16, 18, 22 and 24 in the interferon group and 
patients 11, 15 and 21 in the placebo group, the 
cytological, colposcopical and histological find- 
ings on completion of the study were at variance 
with each other and with the diagnosis on admis- 
sion. However, it was considered that the lesions 
were unchanged in patients 2, 4, 11, 16, 13, 21 
and 24 and that they had regressed in patients 15 
and 22. 

In summary, therefore, three patients (236€) 
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Table 3. Association between human papillomavirus (HPV) 6 and 16 and cervical neoplasia 





HPV 16 at start of trial 





+ + 
+ — 
~ + 





+, Positive for HPV 16; —, negative for HPV 16. 


HPV 16 at end of trial. Number of patients Lesion unchanged Lesion regressed 


d — Ed ——— © 





6 6 0 
3 3 0 
E i ü 
7 3 4t 


* HPV 6 present at start of trial (patient 6); * present at start of trial in one patient (no. 1). 
p P p p 


in the interferon group and two patients (15%) 
in the placebo group were considered to have 
responded to treatment (P>0-1). Despite the 
fact that the majority of lesions failed to respond 
to treatment there was an overall clinical impres- 
sion that in some cases the area of the ATZ was 
reduced. Application of the gel was not associ- 
ated with any side-effects and the cervical cap 
was well tolerated. 


DNA studies 


Fifty-three samples were collected: hybridiza- 
tion with the A/u probe showed that all but two 
contained adequate DNA for viral studies. Viral 
sequences were detected in 28 of the 52 samples 
suitable for analysis. Lowest number of HPV 16 
viral DNA copies per cell was 70 and the highest 
was 7000. For HPV 6 the respective figures were 
15 and 1500. 

A complete set of samples (atleast one sample 
on admission to the study and one on comple- 
tion) was obtained from 17 women; HPV DNA 
was detected in one or both samples from 11 of 
them (64%). Five of the women who were found 
to harbour HPV were being treated with inter- 
feron and six were receiving placebo. HPV 16 
was detected in 10 patients (Tables 2 and 3). Of 
the nine patients who were positive for type 16 at 
the start of the trial, three had become negative 
at the end (Table 3). One patient who was nega- 
tive for HPV 16 at the start of the trial became 
positive at the end (no. 6). However, in all cases 
the cervical lesion remained unchanged. 

All samples were negative for HPV 18. How- 
ever, evidence of infection with HPV 6 was 
Observed in three patients (nos 1, 4 and 6). In all 
three viral DNA was present in the sample taken 
on admission and absent in the specimen taken 
on completion of the trial. In one patient (no. 1), 
there was a 100-fold reduction in viral DNA 
copy number concomittant with regression of 


v 


the lesion. In patients 4 and 6 dual infection with 
type 16 was observed and the lesion persisted. 

There were seven patients in whom viral DNA 
was not detected. Cervical neoplasia regressed 
in three and persisted in the others. 

In summary, therefore, the prevalence of 
HPV DNA in the interferon-treated patients 
was not significantly different from that in the 
placebo group on admission or after treatment. 


Discussion 


Interferon has been used successfully for the 
treatment of genital warts (Schonfeld eral. 1954) 
and it has also been used to treat preneoplastic 
and neoplastic lesions at various body sites 
(Moller et al. 1983; Ikic et al. 1981). Moreover, 
the results of experimental studies using bovine 
papillomavirus transformed mouse celis have 
shown that interferon induces morphological 
reversion of the cells to their normal phenotype 
(Turek et al. 1982). We have shown that HPV 
DNA is present in the majority of cervices with 
CIN, and small, superficial, accessible lesions 
such as those seen in our patients should be 
amenable to topical treatment with this drug. 
However, we were unable to demonstrate that 
interferon treatment had a significant effect on 
regression of the CIN lesions or on expression of 
HPV DNA. This may have been due to inade- 
quate penetration of the drug through the dys- 
plastic epithelium and efficiency might De 
improved by using a vehicle that would increase 
transport of the interferon deeper into the 
tissues. In addition, the type of interferon may 
have been inappropriate for this type of lesion 
and gamma (immune) interferon may have been 
more effective. It differs from alpha interferon 
in that it is cytocidal rather than cytostatic and 
has a greater anticellular effect (Valle er al 
1975). Alpha-interferon has greater antiviral 
activity and therapy using a combination of both 
types of interferon may be worthwhile. 
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Fig. 2. Photograph of filter bearing DNA samples from interferon trial 
patients, hybridized to a probe for HPV 6, The dates the samples were 
taken and the corresponding cytological findings for each specimen were 
recorded to the right of the DNA spots (SUFC = unsatisfactory smear, 
NEM = no evidence of malignancy). Six DNA samples from case | are 
shown in columns 11 A-F. Two DNA samples from case 6 are shown in 
column IE and 1F. The diminishing signal strength concomitant with 
regression of the lesion in case 1 can clearly be seen in the photograph 
(column 11). Note also the disappearance of HPV 6 signal in the samples 
from case 6 ) column 1, samples El and F1). This patient subsequently 
progressed to CIN 3, with the appearance of a strong HPV 16 signal (see 


Fig. 3). 


Our findings contrast with those of Møller et 
al. (1983) who reported partial or complete 
regression of lesions in six patients treated with 
interferon gel twice weekly for 12 weeks. How- 
ever, the study was uncontrolled and the cases 
were not classified as CIN 3, but rather as dys- 
plasia and this can regress spontaneously. Also, 
cervical biopsy specimens were taken at inter- 
vals before and during the study, à procedure 
which is known to affect the natural course of 
CIN (Jordan et al. 1964). In contrast, we selected 
patients in which the lesions were unlikely to 
regress over a 6-8 week period and used non- 
invasive techniques to monitor the lesions, 
deferring biopsy until the trial was complete. 

Because laser therapy is so effective in the 
majority of patients with CIN, especially for the 
circumscribed lesions selected for this study, a 
more aggressive approach using systemic inter- 
feron could not be justified. However, there are 
a group of patients with intraepithelial neoplasia 
for whom laser therapy is inappropriate and in 


whom treatment with systemic interferon could 
be justified despite the side-effects (Scott et al. 
1981). These are patients with multicentric geni- 
tal-tract neoplasia involving the vagina or vulva, 
or patients with residual and recurrent vault 
lesions after hysterectomy for CIN. These 
patients present a serious clinical problem and 
may be prepared to tolerate the discomfort of 
systemic interferon therapy rather than radical 
vulvectomy or vaginectomy. 

This is the first study in which DNA hybridiza- 
tion techniques have been used to monitor the 
effect of interferon on HPV infection in the 
female genital tract. Previous therapeutic trials 
of interferon on genital warts have relied on 
morphological studies to determine the effec- 
tiveness of therapy. The results of several studies 
have shown that subclinical infections with HPV 
do not always induce the morphological changes 
that are characteristic of these viruses and 
reliance on morphology alone may lead to errors 
in the diagnosis of this infection (McCance et al. 
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Fig. 3. Photograph of same filter bearing DNA samples from interferon trial 
patients hybridized to a probe for HPV 16. The appearance of a strong HPV 16 
signal in case 6 (samples E1 to F1) can be seen in the sample F1. This was 
associated with progression of the CIN lesion from CIN 2 to CIN 30ver a period 
of 3 months. There was no hybridization of HPV 16 to any of the samples from 
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case 1 (column 11A to 11F). 


1983; Walker et al. 1983; Wickenden et al. 1985). 
DNA hybridization is more sensitive than cytol- 
ogy, colposcopy or histology as a method of 
detecting HPV infection and, unlike these 
methods, permits identification of specific virus 
types and an estimate of the copy number per 
cell of viral DNA in the sample, a further reason 
for its use in this study. 

We have used cells scraped from the super- 
ficial layers of the cervical epithelium with an 
Ayre spatula as the source of DNA for viral 
studies. This non-invasive approach has several 
advantages over the more conventional method 
of studying the prevalence of HPV DNA in the 
cervix that uses surgical biopsy material as a 
source of DNA. It has enabled us to compare the 
cytological and virological findings in the same 
sample and thereby study the relation between 
HPV infection and CIN 3 prospectively without 
interfering with the course of the disease. There 
was a close correlation between the presence of 
dyskaryotic cells in the Papanicolaou smear and 
the presence of HPV DNA in the corresponding 
sample. Dyskaryotic cells suggestive of CIN 
were detected in smears corresponding to 24 of 
the 28 samples containing viral sequences. In the 
four remaining samples the smear was reported 
as negative or unsuitable for cytology due to a 


heavy inflammatory exudate, thus confirming 
previous reports that the presence of HPV in the 
cervix is not always reflected in the cervical 
smear (Wickenden et al. 1985). 

Viral sequences were not detected in 16 
samples although the corresponding cervical 
smear contained dyskaryotic cells. This could be 
attributed to low levels of HPV DNA in the 
sample and reflect the limits of sensitivity of the 
hybridization technique which, under the strin- 
gent conditions applied in this study, cannot 
detect less than 5 pg of HPV DNA in the sample. 
This is equivalent to 10° virus sequences or 
approximately one virus DNA copy per cell. 
Although there appears to be some cross hybrid- 
ization in heavily overloaded calibration 
samples of pure viral DNA, we have established 
the specificity of this technique on the relatively 
lower levels of viral DNA present in clinical 
samples (C. Wickenden ef al. unpublished 
Observations). Certainly, the sensitivity of the 
hybridization procedures is low and needs to be 
improved if this technique is to be more widely 
used for diagnostic research. This may be 
achieved without loss of specificity by using 
single stranded probes cloned in the M13 vector. 
It should, however, be borne in mind that the 
negative DNA findings in these samples may be 
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due to papillomaviruses other than HPV 6, 16 or 
18 in the cervix (Gissmann 1984), 

It has been suggested that CIN lesions associ- 
ated with HPV 16 or 18 are more likely to pro- 
gress to invasive cancer than those associated 
with types 6 or 11 and long-term prospective 
studies of CIN are needed to verify this hypoth- 
esis (Gissmann 1984). The non-invasive tech- 
niques developed for this study are particularly 
appropriate for this task. Our study, although of 
relatively short duration, has already proved 
very informative. We have confirmed earlier 
reports that HPV 16 is the most common wart 
virus type to be found in CIN and demonstrated 
type 16 DNA only in those lesions tha: tended to 
persist. We also have clear evidence of regres- 
sion of CIN associated with local infection with 
HPV 6 (patient 1). HPV 6 DNA copy numbers 
per cell fell markedly as the cervix returned to 
normal in this patient. The patient has been 
followed for 18 months and no recurrence noted 
(Fig. 2). In addition, dual infection with type 6 
and 16 was recorded in two patients (nos 4 and 
6). In one of them (patient 6) the data suggest 
that infection with type 16 could have occurred 
after infection with type 6 (Figs 2 and 3) and may 
have changed the nature of the lesion. Further 
studies are in progress to investigate this 
hypothesis. 
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Alpha interferon in human pregnancy 


T. CHARD, P.H. CRAIG, M. MENABAWEY, C.LEE 


Summary. The concentration of interferon-alpha was measured by a 
specific two-site immunoradiometric assay in a variety of fluids and 
tissues collected during human pregnancy. Maternal blood and blood 
and tissues from non-pregnant adults contained little or no interferon- 
alpha. Fetal blood, fetal organs, placenta, membranes, amniotic fluid 
and decidua all contained significant and roughly equivalent amounts 
ranging from 1-1 to 10 u/ml (or per g of tissue). These findings demon- 
strate that the fetus and its immediate surroundings are permeated with 
interferon. It is suggested that this may play a role in regulation of the 


maternal-fetal graft relation. 


The interferons are a group of powerful induci- 
ble effector molecules that can be produced by 
virtually all animal cells. They are able to modify 
basic biochemical processes in a highly selective 
and reversible fashion, the most familiar effect 
being their role in the natural process of recov- 
ery from viral infections (Burke 1985). Addi- 
tionally, they cause general inhibition of cell 
growth, have complex immunomodulatory 
effects, reverse neoplastic phenotypes, and stim- 
ulate or prevent cell differentiation. Usually, but 
not invariably, interferons exert their effects 
only on cells of homologous species. Based on 
immunochemical studies, human interferons 
have been divided into three major antigenic 
types: alpha (leukocyte); beta (fibroblast); and 
gamma (immune). The genes for alpha and beta 
have been clearly characterized and in the case 
of interferon-alpha include a multiplicity of sub- 
types coded by at least 10 genes (Goeddel et al. 
1981). 

Information on interferons in relation to preg- 
nancy and the fetoplacental unit 15 limited (Table 
1). In common with the adult, most fetal tissues 
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appear to be able to synthesize interferon in 
response to viral induction. In man, the amnion 
can synthesize interferon in the absence of 
inducers, and it can be found in both normal 
amniotic fluid and fetal blood, but none of the 
existing studies can specify or exclude sources 
for the interferon. 

The recent development of specific and sensi- 
tive immunoradiometric assays for human inter- 
feron-alpha (Abbott et al. 1984; Scott et al. 1985; 
Koscielniak et al. 1985) presents an opportunity 
to examine in more detail the presence and dis- 
tribution of interferon in the human fetoplacen- 
tal unit. 


Materials and methods 


Various fluids and tissues were collected from 
unselected pregnancies presenting for termina- 
tion in the first (16 women at 8-12 weeks) and 
second trimesters (21 women at 14-24 weeks), 
and at the time of caesarean section or vaginal 
delivery in the third trimester (11 women). The 
specimens included: maternal blood (16 speci- 
mens); umbilical cord blood (15 specimens); 
amniotic fluid (153 specimens); placenta (23 
specimens); fetal membranes (39 specimens); 
maternal decidua (9 specimens); and fetal 
organs (41 specimens, including lung, heart, thy- 
mus, thyroid, adrenal, intestine, skeletal 
muscle, skin and brain at 10-22 weeks gesta- 
tion). In addition, 14 blood samples and nine 
extracts from tissues including pyloric antrum, 
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Table 1. Studies on interferon (IFN) in reletion to pregnancy 


Reference 


Banatvala et al. 1970 
Overall & Glasgow (1970) 


Ray (1970) 
Fowler et al. (1980) 


Lebon et al. (1982) 
Sorrentino et al. (1982), Lorenzetti et al. (1984) 


Duc-Goiran et al. (1983) 
Barlow et al. (1984) 
Duc-Goiran et al. (1985) 
Evans et al. (1985) 


Bocci et al. (1985) 
Nakane et al. (1985) 


Findings 


Normal IFN response of human fetal cells to virus induction 

Virus infection of ewe produced low IFN response in mother 
but very high levels in fetus 

Normal IFN response of human fetal cells to virus induction 

IFN present at high concentration in mouse placenta, but not 
in maternal or other fetal tissue 

IFN-alpha present 1n normal human amniotic fluid 

Cultured human amniotic cells can release IFN-beta after 
viral induction : 

Cultured human amniotic cells can release IFN after viral 
induction 

Mouse embryo tissues produce IFN in response to viral 
induction from 7th day of development 

IFN present in samples of fetal blood, placenta and 
membranes 

IFN administered to mouse not transferred from mother to 
fetus IFN inducible in both mother and fetus. 

IFN produced by perfused human term placenta 

Maternal IFN response to Listeria infection in mice sup- 
pressed during pregnancy. 


Yamada et al. (1985) 


IFN present in mouse placenta 





All of these studies were based primarily on biological assays. 


duodenum, colon, and pancreas from non-preg- 
nant adults were examined. All tissue specimens 
were processed as rapidly as possible. After 
washing to remove blood the material was 
divided with scissors, washed again, and excess 
fluid removed before weighing. The tissue was 
suspended in 0-1 mol/l phosphate buffered saline 
(pH 7-4) containing 0-196 bovine serum albumin 
(approximately 1 ml buffer per g tissue). The 
suspension was extracted for 60s in an Ultra 
Turrax homogenizer. All fluids and tissue 
extracts were immediately centrifuged at 3500 g 
for 30 min and stored in aliquots at —20?C. 

Human interferon-alpha was measured using 
a two-site immunoradiometric assay (Boots- 
Celltech Diagnostics Ltd). This assay used a rat 
monoclonal antibody (designated YOK 5/9) 
which was originally produced by Dr S. Secher, 
MRC Laboratory of Biology, Cambridge. The 
minimum detection limit of this assay is quoted 
as 0-5 u/l, but to exclude the occasional mar- 
ginally positive result at or very close to this 
limit, we adopted 1-0 u/l as the cut-off point. The 
within- and between-assay coefficients of varia- 
tion for this procedure were assessed at 4-296 
(n= 10) and 6-096 (n -—3) respectively. All 
results were expressed per ml of fluid or per g 
wet weight of tissue. 


Results 


Interferon-alpha was not detected 1n maternal 
blood during pregnancy. Low levels were appar- 
ent in two out of 15 non-pregnant women. Posi- 
tive levels were found in 6096 of fetal blood 
samples, and similar levels were found in fetal 
organs (Table 2, Fig. 1). Significant levels of 
interferon-alpha were also found in amniotic 
fluid, placental tissue, fetal membranes, and 
maternal decidua (Table 2, Fig. 1). Insofar as 
could be judged from the materials available, 
there was no change in interferon-alpha levels in 
any of these sites during the course of the preg- 
nancy (Fig. 2). Although the levels appeared to 
be slightly higher in decidual than in other sites 
(Table 2), the numbers were small and the differ- 
ence was not statistically significant (Mann- 
Whitney test). 


Discussion 


This investigation confirms earlier findings on 
the presence of interferon-alpha in the human 
fetoplacental unit (Table 1). Furthermore, it 
extends these observations by demonstrating 
that relatively high levels can be detected in all 
fetal tissues, including blood, and in all those 
tissues which constitute the interface between 
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Table 2. The concentration of interferon (IFN)-alpha in various tissues and fluids during human pregnancy. 


—— e e aL 


No. of 

Tissue/fluid specimens 
Normal blood 16 
Normal tissues 9 
Maternal blood 16 
Fetal blood 15 
Amniotic fluid 153 

(€24 weeks) 95 

(>24 weeks) 58 
Placenta 23 
Membranes (incl cord) 39 
Decidua 9 
Fetal organs 41 


IFN-alpha concentration (u) 





Positive 
results (%) Median Range 
13-0 — — 
11:0 — -— 

0 "E a 
90-0 1:6 1:2-4-4 
74-0 2-8 1-1-9-9 
80-0 1:85 1:1-9 9 
65-0 2-3 1-3-7-8 
96-0 2-6 1:1-10-0 
85-0 2:8 1:1-10-0 
80-0 5.5 1-9-10-0 
72:5 2-8 1-1-14-9 


The results are expressed as units per ml of fluid or per gram wet weight of tissue. 


maternal and fetal tissues (i.e. placenta, fetal 
membranes, and maternal decidua). In common 
with other membrane/decidual products, inter- 
feron-alpha also appears in amniotic fluid. Thus, 
the human fetoplacental unit appears to be 
entirely permeated and surrounded by inter- 
feron, very little of which reaches the mother. 
On the basis of the present findings we are 
unable to specify the exact anatomical site of 
origin of the interferon-alpha in the human 
fetoplacental unit. Unlike Duc-Goiran et al. 
(1985) we did not find especially high levels in 
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the placenta itself. It is likely that the source of 
the interferon is white blood cells. Leucocytes of 
both maternal and fetal origin are found in the 
sites in which interferon-alpha is present, though 
given the multiplicity of fetal tissues involved it 
would seem that fetal white cells must predomi- 
nate. But normal cells, including leucocytes, do 
not produce interferon in the absence of an 
inducer; indeed, production is stringently 
repressed. Many agents can induce interferon 
including all major classes of viruses, bacterial 
endotoxins, double-stranded RNA (dsRNA), 
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Fig. 1. Levels of interferon-alpha (IFN«) in various sites in human pregnancy. 
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Fig. 2. Levels of interferon-alpha (IFNa? 1n amniotic 
fluid in the first and second halves of pregnancy. 


foreign proteins and mitogens. There is no evi- 
dence for the action of any of these specific 
factors in relation to human pregnancy—especi- 
ally since interferon production seems to be a 
common phenomenon. However, it is well- 
recognized that the contact between fetal and 
maternal tissues yields the potential for a classic 
homograft reaction (maternal v fetal or vice 
versa) In consequence the area of contact 
(chorion-decidua) has been addressed in the 
search for factors which are responsible for the 
preservation of the fetus as a homograft. In view 
of the known immunomodulatory properties of 
interferon (Bergeret et al. 1980) and the fact that 
interferon can inhibit cell growth (Dahl & Degre 
1976; Evinger et al. 1981), ıt is at least possible 
that interferon might be such a factor in human 
pregnancy. Alternatively, these molecules may 
be produced as part of the general process of 
replication and differentiation of fetal tissue. 
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Enhanced phagocytosis of mononuclear phagocytes in 


pregnancy 


E. KOUMANDAKIS, 


I. KOUMANDAKI, E.KAKLAMANI, 


L. SPAROS, 


D. ARAVANTINOS, D. TRICHOPOULOS 


Summary. The phagocytic activity of peripheral blood mononuclear 
phagocytes for Staphylococcus epidermidis of healthy non-pregnant and 
pregnant women throughout pregnancy was examined in relation to 
gestational age. The study included 30 healthy non-pregnant women 
and 90 healthy pregnant women equally distributed across the three 
trimesters. Two variables were investigated: the number of mono- 
nuclear cells in phagocytosis and the average number of bacteria per 
monocyte in phagocytosis. As pregnancy progressed a gradual and 
significant increase was found in the number of monocytes in pha- 
gocytosis and a significantly higher proportion of macrophages with six 


or more bacteria per phagocyte. 


Mononuclear phagocytes play a major role in 
immunity, both inate and acquired, due to their 
ability to phagocytose and destroy bacteria, 
secrete a great number of substances and collab- 
orate with the lymphocytes in the immune 
response (Walker & Hester 1984). In pregnancy 
where defective T-lymphocyte function has been 
reported by some (Stites & Siiteri 1983; Wein- 
berg 1984), but not all authors (Bzboonian & 
Griffiths 1983), the role of mononuclear pha- 
gocytes may be more important to secure protec- 
tion for both mother and fetus, particularly 
because the fetal immune system Js not yet fully 
developed. 

Experiments 1n pregnant rats and mice (Nicol 


University of Athens Medical School, Athens 115 27, 


Greece 

Department of Obstetrics and Gynaeolozy 
EUGENE KOUMANDAKIS 

DIONISSIOS ARAVANTINOS Professor 
Department of Hygiene and Epidemiology 

IVONNI KOUMANDAKI 

EVANGELIA KAKLAMAN I, Associate Professor 
LOUKAS SPAROS Professor 

DIMITRIOS TRICHOPOULOS Professor 


Correspondence: Evangelia Kaklamani 


1150 


et al. 1965; Graham & Saba 1973; Slyivic et al. 
1975) indicate an enhanced activity of the mono- 
nuclear phagocytes. In man, the influence of 
pregnancy on the mononuclear phagocytes has 
not been investigated to a similar extent 
although there is evidence of a simular activation 
(Plum et al. 1978; Hawes et al. 1980; Meltzel & 
Silva 1980; Salvaray et al. 1982). 

In this study we have examined the phagocytic 
activity of peripheral blood mononuclear pha- 
gocytes from healthy non-pregnant and preg- 
nant women. 


Subjects and methods 


The study included 120 healthy women between 
20 and 40 vears of age, 30 of them were not 
pregnant and the other 90 were healthy pregnant 
women comprising 30 in each of the three tri- 
mesters of pregnancy. 

All the women were residents of the Greater 
Athens area and were either seen at the Univer- 
sity Maternity Clinic of Alexandra Hospital or 
admitted to the same hospital for delivery. A 
15-ml sample of heparinized venous blood was 
taken from each woman and transferred within 
30 min to the laboratory for processing under 


code. Each experiment included one woman 
from each of the four groups and care was taken 
that the women tested in the same experiment 
were of the same age (+3 years). 


Mononuclear cell separation 


Monocytes were isolated from the peripheral 
blood by a modification of the technique 
described by Koller et al. (1973). A 15-ml vol- 
ume of heparinized venous blood was mixed 
with an equal volume of MEM F14 medium 
(GIBCO BIO-CULT) and divided into two 
equal portions in two plastic centrifuge tubes of 
25 ml (Sterilin). The mixture was layered over 15 
ml of Lymphoprep (Nyegaard & Co., Oslo, Nor- 
way) and centrifuged at 400 g for 30 min. The 
interface, containing mononuclear cells and 
platelets, was harvested with a Pasteur pipette 
and the two portions were combined and trans- 
ferred to a 25 ml plastic centrifuge tube. The 
suspension of cells was diluted with 15 ml of 
medium, and 3 mi Lymphoprep was added 
beneath the cell suspension. The preparation 
was then centrifuged at 200 g for 10 min. With 
this procedure the mononuclear cells were sep- 
arated at the bottom of the centrifuge tube while 
most platelets remained in suspension. The 
supernatant was removed and the cells were 
resuspended in 15 ml MEM F14. A fresh 3 ml of 
Lymphoprep was added beneath the cell suspen- 
sion and the low speed centrifugation was 
repeated. The supernatant was discarded, the 
mononuclear cells were suspended with 15 ml 
MEM F14 medium and were centrifuged at 300g 
for 15 min. The pellet of mononuclear cells was 
suspended in MEM F11 medium, containing cal- 
cium to which 200 U/ml penicillin was added so 
that the final suspension contained 2 x 10$ cells/ 
ml. Aliquots of 100 ul were transferred on clean 
18 x 18 mm coverslips placed in plastic petri 
dishes and incubated for 30 min at 37?C in 596 
CO;. The coverslips were washed three times 
with Hanks BSS (GIBCO BIO-CULT) and the 
phagocytic activity of the adherent cells was 
tested. These cells, on a morphological basis, 
consisted mostly (95%) of mononuclear cells. 
All experimental steps were performed at 
room temperature. Due to the short duration of 
experiment it was not considered necessary to 
include serum in the culture medium in order to 
avoid its possible effect on the cells studied. 
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Preparation of Staphylococcus epidermidis 


A strain of S. epidermidis obtained from the 
Department of Microbiology of the Medical 
School of the University of Athens maintained 
on Brucella agar (DIFCO) was used. Bacteria 
were grown overnight in nutrient broth 
(DIFCO), washed with 0-9% NaCl and inacti- 
vated at 60°C for 30 min. They were resuspended 
in 0-9% NaCl, washed twice in 0-9% NaCl and 
were then resuspended in MEM F; 1n a con- 
centration of 5 x 10$ bacteria/ml. 


Test for phagocytosis 


A 0-5-ml sample of the bacterial suspension was 
placed on the coverslips with the adherent 
mononuclear cells and incubated in 95% air/5% 
CO, for 30 min at 37°C. The coverclips were 
washed six times with Hank’s BSS to remove the 
non-phagocytosed bacteria. Following the wash- 
ing procedure two of the coverslips were dried at 
room temperature, stained with May—Grunwald 
Giemsa and examined by light microscope under 
x 1000 magnification. The two remaining wet 
coverslips were stained with Evans blue and 
were examined by phase contrast microscopy. 
Evans blue does not enter the intact cell and thus 
stains only bacteria which are not phagocytosed. 
A total of 400 cells was counted on each slide. 
The number of mononuclear cells in pha- 
gocytosis and the average number of bacteria 
per monocyte in phagocytosis were recorded. 


Results 


To simplify the presentation of the results the 30 
women of each group were divided in six sub- 
groups according to the number of macrophages 
in phagocytosis (0-9, 10-19, 20-29, 30-39, 
40-49, >50) and in three subgroups according to 
the average number of bacteria per phagocyte in 
phagocytosis (1-3, 4—5, 76). 


Number of macrophages in phagocytosis 


Table 1 shows the frequency distribution of non- 
pregnant women and of pregnant women in the 
first, second and third trimester of pregnancy by 
number of macrophages in phagocytosis. A 
gradual increase in the number of monocytes in 
phagocytosis with the duration of pregnancy is 
evident. The x? test (Armitage 1955) was applied 
to test the trend in the proportion, of macro- 
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Table 1. Frequency distribution of non-pregnant and pregnant women in the 1st, 2nd and 3rd trimester of 
pregnancy by number of macrophages in phagocytosis (400 macrophages examined for each woman) 


Number of macrophages in phagocytosis 


Groups of women 0-9 12-19 20-29 30-39 40-49 250 Total 
Non-pregnant 1 21 8 0 0 0 30 
Ist trimester 1 2 27 0 0 0 30 
2nd trimester 0 0 4 16 9 1 30 
3rd trimester 0 0 0 1 10 19 30 


x? for trend non-pregnant/1st trimester = 18-8 P<10-5 


x? for trend 1st trimester/2nd trimester = 34 P<10-8 


x? for trend 2nd trimester/3rd trimester = 31:4 P«107? 


phages in phagocytosis. The proportion of mac- 
rophages in phagocytosis was significantly lower 
among non pregnant than among women of the 
first trimester, among women of the first trimes- 
ter than among women of the second trimester, 
and among women of the second trimester than 
among women of the third trimester. 


Number of bacteria per macrophage in 
phagocytosis 


Table 2 shows the frequency distribution of mac- 
rophages in phagocytosis by number of S. 
epidermidis per macrophage and bv stage of 
pregnancy. It appears that among pregnant 
women there is not only a higher number of 
macrophages in phagocytosis but also a higher 
proportion of these macrophages with six or 
more bacteria per phagocyte (39% vs 28% 
y?=23-:5 P<10->). Furthermore, women in the 
first trimester have a lower proportion of multi- 
phagocytosing macrophages than women of the 
other two trimesters (34% vs 41% y2—8:8 
P=0-003). 

Controlling for the number of macrophages in 
phagocytosis by stratification and application of 


the Mantel extension procedure (Mantel 1963) 
did not affect, to any substantial degree, the 
above results. On the other hand the number of 
bacteria per macrophage in phagocytosis did not 
increase in a regular way with duration of preg- 
nancy, although overall the proportion of 
macrophages in phagocytosis with more than six 
bacteria per macrophage was higher among 
pregnant than among non pregnant women. 
Taking these results together they indicate that 
pregnancy increases the proportion of mac- 
rophages capable of phagocytosis, as well as the 
quantitative dimension of the phagocytic poten- 
tial of the individual macrophage. Both phe- 
nomena appear to be related to the duration of 
pregnancy but the association is stronger with 
respect to the first. 


Discussion 


To evaluate the phagocytic activity of peripheral 
blood mononuclear phagocytes two variables 
were studied: the number of cells in pha- 
gocytosis and the average number of bacteria 
per cell in phagocytosis. It was found that the 
phagocytic activity of blood mononuclear pha- 


Table 2. Frequency distribution of macrophages in phagocytosis by number of bacteria (Staphylococcus epider- 


midis) per macrophage and by stage of pregnancy 


Non-pregnant women 


Number of bacteria per phagocyte (96) 
1-3 228 (45) 
4—5 134 (27) 
6+ 141 (28) 
Total 503 (100) 


Stage of pregnancy (trimester) 


First Second Third 

n (96) n (96) n (90) Total 
266 (42) 414 (38) 574 (38) 1482 
155 (24) 223 (20) 330 (22) 842 
219 (34) 460 (42) 598 (40) 1418 
640 (100) 1097 (100) 1502 (100) 3742 
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gocytes for S. epidermidis was significantly 
increased in pregnant women and an increase 
with duration of pregnancy was observed for the 
number of cells of phagocytosis. 

The increased phagocytic activity of periph- 
eral blood monocytes in pregnant women 
Observed in this investigation and the increase of 
in-vitro random migration of monocytes from 
pregnant women during their second and third 
trimesters (Hawes et al. 1980) imply that in preg- 
nancy there is a significant activation of mono- 
nuclear phagocytes. The results of these two 
studies and the reported increase in the number 
and proportion of monocytes in the peripheral 
blood (Plum et al. 1978; Hawes et al. 1980) sug- 
gest that in pregnancy there is a strong stimu- 
lation of the mononuclear phagocytic system. 
This activation may balance the increased needs 
for protection of both the mother and the fetus. 
The mechanisms which lead to this activation are 
not understood although immunological and 
hormonal factors have been postulated. Animal 
models suggest that pregnancy provides an 
immunological stimulus since histological 
changes of lymphnodes draining the pregnant 
uterus are similar to those seen during antigenic 
stimulation (Beer & Billingham 1974; Ansell et 
al. 1978). In man, the variety of anti-HLA anti- 
bodies found in multiparous women (Van Rood 
& Eerniss 1958; Payne & Rolfs 1958; Talwar 
1980) imply that during pregnancy women are 
under continuous antigenic stimulation. On the 
other hand, oestrogen treatment increases clear- 
ance rate of intravenously injected particles in 
animals (Nicol et al. 1965; Cordingley 1969) and 
man (Margarey & Baum 1971). The trend of 
increased phagocytic activity of peripheral blood 
monocytes, observed in this study, is compatible 
with the suggestion that continues stimulation by 
high levels of oestrogens and by fetal tissue anti- 
gens may be responsible for the activation of the 
mononuclear phagocytic system. 
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Ovulation after treatment with ethinyl-oestradiol and 
medroxyprogesterone acetate in a woman approaching 
premature menopause. Case report 


P. PETSOS, H. BUCKLER, 


Case report 


The 32-year-old patient was referred to the 
gynaecological-endocrine clinic in February 
1984 with a 6-year history of primary infertility. 
Menarche had been at 12 years and her periods 
were regular every 28-30 days until 1 year pre- 
viously, when they became more erratic (every 
20-40 days). Laparoscopy in October 1981 had 
revealed normal ovaries and pelvic anatomy 
with patent tubes on dye test. Her husband's 
semen analysis and a mid-cycle post-coital test 
were also normal. In May 1982 she had a laparo- 
tomy for a right ovarian cyst, 3-5 cm in diameter, 
which was removed. On histology it was found to 
be a dermoid cyst. The remainder of the right 
ovary was not removed. 

On examination in 1984 she was healthy, 
weight 56kg, height 154cm, with normal 
secondary characteristics and no acne, hirsutism 
or galactorrhoea. Her uterus and ovaries were 
normal on palpation. 

A baseline ultrasound scan showed that both 
ovaries were normal in size and texture. Her 
husband's semen analysis was normal. Hormone 
determinations on the last day of a menstrual 
cycle were: luteinizing hormone (LH), 9-3 u/l; 
follicle stimulating hormone (FSH), 8:1 u/l; 
oestradiol (E;), 544 pmol/l, progesterone 7-3 
nmol/l; prolactin, 152 mu/l; these were all within 
the normal follicular phase range apart from E; 
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which was in the range for the mid-luteal phase 
of a normal cycle. 


Endocrinological studies 


Hormonal studies of three spontaneous cycles 


Blood samples were obtained 2-3 times weekly 
for determination of LH, FSH. E. and pro- 
gesterone as described previously (Petsos er di. 
1985). In the second of these studies in addition 
serial ovarian ultrasound scans were performed 
to monitor follicular development and ovulation 
(Petsos et al. 1985). 

The first cycle studied (March 1984) was 30 
days in length. LH levels were borderline high 
and FSH levels persistently high throughout the 
luteal phase. E; levels rose modestly during the 
mid-cycle and remained low during the luteal 
phase, whereas progesterone attained high 
normal levels (Fig. 1). 

The second cycle studied (April-May 1984) 
was 20 days in length, with an apparently short 
follicular phase. A modest LH peak was 
recorded on Day 5 of the cycle. During the lutea! 
phase levels of both gonadotrophins were 
borderline low, whereas a dissociation of E; and 
progesterone secretion was again seen: E; levels 
were low and progesterone levels normal. Ultra: 
sound scans from Day 7 of the cycle 2 days after 
the LH surge showed development of a small 
cystic structure during the middle of the lutea! 
phase (Fig. 2). 

The hormonal profile was assessed without 
ultrasound over a 30-day period (September- 
October 1984), which in the event included the 
luteal phase of one cycle and the whole of the 
following cycle (Fig. 3). The hormone findings 
were bizarre and abnormal throughout. During 
the first of the luteal phases LH and FSH levels 
were high and E; levels exceptionally so (up to 
2230 pmol/l); progesterone on this occasion was 
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Fig. 1. Endocrine pattern in the first spontaneous cycle 
studied. Stippled area in this and subsecuent figures 
indicates 95% confidence limit in 30 ovulatory cycles 
lined up by the day of LH peak (Petsos et al. 1985); 
hatched bars indicate menstruation. 


within the normal range for the luteal phase. 
Menstruation ensued when progesterone 
declined in the presence of persistently high 
levels of circulating E; (670 pmol/l). The follow- 
ing cycle was characterized by a very short fol- 
licular phase, with a LH peak recorded on Day 
7. LH levels were normal throughout and FSH 
levels high during the luteal phase. 

In summary, all three spontaneous studied 
cycles were abnormal. The most consistent 
abnormalities observed were inappropriate ele- 
vation of FSH and short follicular phase (each 
Observed in two cycles). These findings are com- 
patible with those recorded previously in women 
in the menopausal transition (Sherman & 
Korenman 1975) and on that basis a diagnosis 
was made of impending premature menopause. 


Suppression studies 


Ethinyl-oestradiol (EE:), 30 ug daily, was given 
for 6 weeks and medroxyprogesterone acetate 
(MPA), 5 mg daily, for the first 4 weeks and 5 mg 
twice dailv for the remaining two. Treatment 
was then stopped for a week to allow a with- 
drawal bleed. The patient was then put on the 
same treatment (EE;. 30 ug daily, and MPA, 
5 mg twice daily) for a further 4 weeks. 

The weekly hormone results while on treat- 


Progesterone 


ment are shown in Fig. 4. Suppression of LH and 
FSH to approximately 5 u/l was achieved within 
a week. After the week off suppression 
gonadotrophin levels had apparently rebounded 
but were subsequently suppressed during the 
second course of treatment. E, levels remained 
high (2660 pmol/l) over the first 4 weeks of 
treatment and then dropped to undetectable 
levels; then during the second course of treat- 
ment E; levels rose again, to decline again to low 
levels before the end of treatment. Progesterone 
levels were undetectable throughout. 


Post-treatment studies 


The two consecutive cycles following the sup- 
pression, shown in Fig. 5, were monitored by 
serial hormone determinations and ultrasound 
scans. LH, E; and progesterone levels were 
normal but FSH levels rose abruptly to remain 
high throughout the first cycle. As expected FSH 
tended to suppress when E. levels rose in the 
preovulatory and mid-luteal phases. Ultrasound 
monitoring revealed a follicle in the left ovary 
which reached a diameter of 22 mm by the day of 
the LH peak and within the following 48 h col- 
lapsed, consistent with ovulation. 
Unfortunately, during the second cycle after 
suppression a batch of four specimens collected 
in the follicular phase were lost. Nevertheless, 
the available results give the overall hormone 
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Fig. 2. Endocrine patterns in the second spontaneous 
cycle with an apparently short follicular phase. 
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profile. LH and FSH levels were high in both 
phases of the cycle. Menstruation ensued in the 
presence of high E; levels (690 pmol/l). During 
the luteal phase E; levels were normal and pro- 
gesterone levels borderline low. Ultrasound 
scans started on the first day of the cycle when a 
follicular structure of 21 mm in diameter was 
seen. This reached a maximum diameter of 
31 mm, 11 days before the LH peak, and it was 
still present 7 days later (28 mm). An abnormal 
pattern of follicular growth had therefore been 
re-established. 

The patient received a repeated course of 
treatment with EE, (30 ug daily) and MPA (5 mg 
twice daily) for 4 weeks (Fig. 5). LH and FSH 
levels were again suppressed, and on this occa- 
sion there was no early rise in E; levels. The first 
cycle after treatment was again monitored. FSH 
was high throughout the cycle as to a lesser 
extent was LH. Nevertheless, the overall pattern 
was again consistent with ovulation, although E. 
levels again failed to fall normally at the end of 
the cycle, suggesting that the high FSH through- 
out had once again prematurely stimulated the 
next crop of follicles. A third course of treatment 
with EE; and MPA as above, was followed by 
similar hormone and ultrasound findings (data 
not shown). 


Discussion 
In women approaching the menopause a series 
of biological changes take place including 


Hi 


inappropriate gonadotrophin secretion and 
reduction of the frequency of ovulation (Sher- 
man & Korenman 1975; Reyes ef al 1977; Met- 
calf et al. 1981a, b; Metcalf & Livesey 1985). H:s 
likely that similar changes occur preceding pre- 
mature menopause, although this is poorly 
documented (O'Herlihy et al. 1980; Rebar er al. 
1982). 

Increased gonadotrophin secretion and 
reduced frequency of ovulation may be interde- 
pendent. Indeed in young women with regular 
menstrual cycles, ordered follicular growth 
takes place, leading to development and rupture 
of a single follicle from an initial cohort of about 
6—30 follicles 1-15 mm in diameter in each ovary 
(McNatty 1982). After ovulation, luteal phase 
secretion of E, and progesterone suppresses 
gonadotrophins to their lowest levels of the 
cycle, and presumably below the threshold 
necessary for further growth of the next crop of 
follicles (Gosden 1985). At the end of the luteal 
phase this suppression is removed, gonado- 
trophin levels (especially FSH) rise and develop- 
ment of the next crop of follicles is stimulated. in 
women during the menopausal transition. the 
primary change is believed to be the diminishing 
follicle stock (Gosden 1985). This is associated 
with a reduction in the size of each cohort of 
developing follicles (Block 1952) and reduced 
suppression of gonadotrophins (Sherman & 
Korenman 1975; Reyes et al. 1977; Metcalf et ai. 
1981a, b; Metcalf & Livesey 1985). High FSH 
levels for prolonged periods are likely to result in 
disrupted and chaotic follicular growth. The 
coexistence of high LH levels is likely to lead to 
erratic luteinization of follicles without 
ovulation. 

The possibility therefore exists that prolonged 
and effective suppression of gonadotrophin 
levels might line up the growing follicles by 
allowing those that have been committed bv 
inappropriate gonadotrophin levels to regress. 
After a time a new crop of healthy follicles would 
have advanced to the appropriate stage. Discon- 
tinuation of suppression would be anticipated to 
result in a rebound rise of gonadotrophins which 
in turn might trigger normal follicular growth 
and ovulation, for one cycle. 


aer e 


we have examined, for the first time, a simple 
and novel approach to the induction of ovulation 
in such cases. Our results have documented 
apparently normal ‘rebound’ ovulation on three 
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occasions following suppression of endogenous 
gonadotrophins with EE, and MPA for a month. 

The studies in three cycles over a period of 7 
months showed a variable pattern. One recur- 
rent feature was intermittent elevation of FSH. 
Furthermore, luteinization as evidenced by a 
rise in progesterone was accompanied in two 
cycles by very low E, levels, and a pattern consis- 
tent with maturation of new follicles when lutei- 
nization of earlier follicles was still evident. It is 
probable that under the stimulus of the inappro- 
priately high FSH, maturation of a new crop of 
follicles is initiated during the luteal phase, at a 
time when under normal circumstances this 
would be impossible because of suppression of 
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gonadotrophins to their lowest levels by circu- 
lating E; and progesterone. Thus the apparent 
follicular phase is short only because follicular 
growth has already commenced during the pre- 
ceding luteal phase. Such a notion has not been 
postulated previously. If correct, it is unlikely 
under such disordered stimulation that normal 
follicular maturation would ever occur. 

An interesting observation during two of the 
three spontaneous cycles studied (Figs 2 and 3) is 
that the elevated FSH levels tended to be sup- 
pressed during the pre-ovulatory and luteal 
phase E, rise, but they did not fall to levels seen 
in normal cycles in the corresponding stages. It 
would therefore appear that negative feedback 
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Fig. 5. Composite picture of the hormonal and ultrasound profiles of the two 
consecutive cycles following the suppression shown in Fig. 4. 
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control of gonadotrophin secretion in our 
patient was deranged. This finding can be 
explained by either a reduction in the secretion 
of the putative FSH-suppressive hormone 
inhibin (Sherman & Korenman 1975) or by a 
higher set-point of the hypothalamus to suppres- 
sion by steroids (Metcalf & Livesey 1985). 

A high degree of suppression of 
gonadotrophins was achieved with EE, and 
MPA. Our data suggest that 4 weeks suppres- 
sion at least is necessary in order to achieve both 
low gonadotrophin levels and a fall in endo- 
genous E; to low levels that would indicate 
regression of previously stimulated follicles. 

The first post-treatment cycle after each of 
these courses of treatment was characterized by 
normal follicular development and ovulation as 
indicated ultrasonically (Figs 5 and 6). 
Gonadotrophin levels during both post-treat- 
ment cycles were re-established at inappro- 
priately high levels although steroid secretion 
closely resembled that seen in normal cycles with 
the exception of resumption of menses when 
progesterone levels declined while E, levels 
remained high. 

We postulate that the induced ‘rebound’ 
ovulation was due to synchronization of follicu- 
lar growth by the end of treatment. Upon cessa- 
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Fig. 6. Composite picture of the gonadotrophins and 
sex-steroid hormone levels during suppression with 
ethinyl-oestradiol (EE;) and medroxyprogesterone 
acetate (MPA) and over the menstrual cycle following 
discontinuation of treatment. 
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tion we suggest that a ‘healthy’ crop of small 
antral follicles had become ready to respond to 
the stimulation provided by the abrupt (and 
excessive) rebound FSH rise. It appears that 
even by the end of the first cycle off treatment 
the pattern had returned to an abnormal one. 
We believe that our results indicate that induc- 
tion of ovulation post-treatment was a con- 
sequence of the treatment itself and not 
fortuitous, since it could be reproduced after 
subsequent courses of treatment. 

Increased fertility has been reported in 
normal women after discontinuation of oral con- 
traceptives (Goldzieher etal. 1962; Igarashi eral 
1965) and induction of ovulation after treatment 
with oestrogen and progesterone in women with 
anovulation of no apparent cause (Townsend ei 
al. 1966). Likewise establishment of pregnancy 
has been reported on or after treatment with 
oestrogens or sequential administration. of 
oestrogens and progestogens in women in whom 
a diagnosis of premature menopause has been 
made (Polansky & de Papp 1976; Shangold er al. 
1977; Starup et al. 1978); however the hormonal 
changes and rationale were not well-docu- 
mented. We believe that the results presented 
here provide evidence to substantiate such 
claims. 
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An unusual presentation of pulmonary 
thromboembolism in late pregnancy. Case report 


I. Y. HUSSEIN, H.O. D. CRITCHLEY 


Case report 


A 22-year-old married woman, para 2 + 0, pre- 
sented at 37 weeks gestation with a 5-h history of 
severe intermittent right hvpochondrial pain. 
She described no gastrointestinal, urinary or res- 
piratory symptoms and no vaginal bleeding. She 
was aware of good fetal activity. Her antenatal 
care had been uneventful. 

On general examination she was distressed 
and her temperature was 37-3°C. Cardiovascular 
and respiratory system examination was unre- 
markable. Abdominal examination revealed 
mild tenderness without guarding or rebound 
tenderness in the right hypochondrium only. 
Bowel sounds were normal. The uterus was soft 
and not tender. The fetus had a longitudinal lie 
and cephalic presentation, the head was not 
engaged. Vaginal examination revealed an 
uneffaced, undilated cervix. A car- 
diotocographic fetal heart rate tracing was 
reactive. 

Urinalysis was negative for protein and blood. 
The WBC canal was 118x104 and the 
haemoglobin concentration was 11-9 g/dl. 

Six hours later she had developed a 
generalized persistent abdominal pain. On 
general examination her temperature was 
37-8°C, pulse 116/min and blood pressure was 
120/75 mmHg. Respiratory system examination 
was unremarkable. Abdominal examination 
elicited generalized tenderness and guarding 
with rebound tenderness. The fetal heart was 
present and normal and there was no vaginal 
bleeding. 

The clinical impression was that of either 
acute appendicitis or a perforated viscus. Pla- 
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cental abruption was considered unlikely. 
Laparotomy failed to reveal any free fluid or 
blood within the peritoneal cavity. The stomach, 
small and large intestine, appendix, gall bladder, 
liver, kidneys and pancreas were normal. The 
uterus, both uterine tubes and ovaries appeared 
healthy. 

A live female infant weighing 3-580 kg was 
born in good condition by lower segment cae- 
sarean section. Then 48 h after laparotomy. the 
patient described right hypochondrial and 
shoulder pain which was exacerbated by deep 
inspiration. She was normotensive but her tem- 
perature was 38: 1"C, pulse 110/min and respira- 
tory rate 36/min. Again respiratory system 
examination was normal and there were no signs 
of deep vein thrombosis. Blood gas analvsis 
revealed her to be hypoxic (hydrogen ion 40 
mmol/l, Pco, 5:4 kPa, arterial bicarbonate 260 
mmol/l, Po; 9-9 kPa). 

Isotope lung scan revealed a perfusion defec 
in the anterior basal region of the right lung 
which in the absence of chést X-ray abnormality 
was consistent with a diagnosis of pulmonary 
embolism. 

She was anticoagulated with intravenous 
heparin initially and later warfarin. Her symp- 
toms subsided over the next few days and she 
was discharged home taking oral anticoagulants. 


Discussion 


Pulmonary thromboembolism is the leading 
cause of maternal death in England and Wales 
(DHSS 1982). The protean manifestation of this 
condition may present difficulty with the diag- 
nosis; patients with pulmonary  thrombo- 
embolism may present with acute abdominal 
pain and have no other features suggesting the 
diagnosis (Henderson er al. 1984). However. 
review of the literature has failed to reveal such à 
case presenting in pregnancy. 

The main presenting feature of this case was 
abdominal pain. The patient described none of 
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the classical symptoms and signs of pulmonary 
embolism (Henderson et al. 1972) until 48 h after 
laparotomy. 

In view of the persisting features of an acute 
abdomen a laparotomy was conducted but 
revealed no intra-abdominal pathology, but the 
development of chest symptoms necessitated 
further investigations and a perfusion lung scan 
confirmed pulmonary embolism. 

It seems unlikely that there was another 
unknown cause for the abdominal pain and that 
pulmonary embolism took place following 
laparotomy and caesarean section. It is difficult 
to explain the mechanism of abdominal pain in 
this patient, especially when it preceded other 
features of pulmonary infarction. Possible 
explanations are that it may have resulted from 
diaphragmatic pleurisy (Henderson et al. 1984) 
or tension on sensory nerve endings in the parie- 
tal pleura and hyperalgesia of intercostal 
muscles (Gorham 1961). 

Heparin is the drug of choice in the treatment 
and prophylaxis of thromboembolic disease. 
There is an estimated 4-12% risk of this con- 
dition recurring in subsequent pregnancies 
(Badarucco & Vessey 1974; Lao et al. 1985). The 


varied manifestation of this condition must be 
recognized; thereby allowing early and appro- 
priate management. 
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Fetal and maternal uteroplacental leucocytes in aplastic 


anaemia. Case report 


RUTH SPEARING, M. J. MACKIE, 
JUDITH N. BULMER 


Case report 


A 20-year-old primigravid woman was admitted 
at 28 weeks gestation with a severe pancytopenia 
detected one week previously by a routine ante- 
natal blood test. Her haematological status had 
been normal at the first antenatal visit at 9 weeks 
gestation. She had remained well throughout 
gestation apart from a chest infection treated 
with amoxycillin, 8 weeks before admission. 
There was noother recent medication other than 
iron and folate supplements, and no contact with 
known toxins. There was no evidence of 
hepatosplenomegaly or lymphadenopathy. Her 
haemoglobin was 6:6g/dl, WBC 12 x 10?/l, 
neutrophils 0-5 x 10°/1, lymphocytes 0-7 x 10°/, 
platelets 7 x 107/1, reticulocytes 0-596. Lympho- 
cyte subsets were present in normal proportions: 
total T cells (OKT3), 91% (normal 71-95%); 
OKT4-positive cells, 57% (normal 37-71%); 
OKTS-positive cells, 24% (normal 14-58%); B 
cell (OKIal), 16% (normal 6-18%). Serum iron, 
serum vitamin B12, serum and red cell folate 
were normal, as was the biochemistry profile. 
The prothrombin and kaolin-cephalin clotting 
times were also normal. The bone marrow aspi- 
rate and trephine appearances were those of 
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severe aplastic anaemia. Hams and sucrose lysis 
tests were negative. Serum antinuclear antibody 
was detected at a concentration of 100 i.u./m! 
with a speckled pattern, but DNA-binding was 
normal. No serum lymphocytotoxic antibodies 
were detected, and complement components C3 
and C4 were in normal range with no evidence of 
conversion. 

Fetal growth was average for gestational age 
as assessed by serial ultrasound measurements 
of biparietal diameter and abdominal circum- 
ference. The head to abdominal ratio was 
normal. Cardiotocography showed a normal 
trace. For the remainder of the pregnancy the 
patient received 15 units of blood to maintain 
her haemoglobin above 9 g/dl. Platelet transfu- 
sions were given when there was evidence of 
bleeding. A total of 92 units were required, 
which were irradiated before transfusion as were 
all other blood products. She had several severe 
septicaemic episodes, successfully treated with 
broad-spectrum antibiotics. Labour was induced 
at 36 weeks and a healthy 2.32 kg male baby was 
born vaginally. Cord blood haemoglobin was 
19-3 g/dl, WBC 13-0 x 10", lymphocytes 9-3 
X 10?1, neutrophils 3-0 x 10°/1, eosinophils 0-7 
X 107A, and platelets 150 x 10°/1. 

Macroscopically the placenta (325 g) showed 
patchy calcification and extensive fibrosis. Fresh 
frozen sections of villous placenta and reflected 
amniochorion (including amniotic epithelium, 
amniotic mesenchyme, chorion laeve and 
decidua parietalis) were stained by an indirect 
immunoperoxidase technique with monoclonal 
antibodies directed against the leucocyte-com- 
mon antigen (LCA) (F-10-89-4), a mono- 
morphic determinant of class H MHC products 
including HLA-DR (CR3/43), tissue mac- 
rophages (anti-eu-M3) and T lymphocytes 
(UCHTI and DAKO-T2) (Bulmer & Sunder- 
land 1984; Bulmer & Johnson 1984, 1985). Feta! 
macrophages reactive for LCA (a marker of 


bone marrow-derived  leucocytic — ceils), 
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HLA-DR and leu-M3 were identified in normal 
numbers in the amniotic mesenchyme (Fig. 1). 
Normal numbers of anti-leu-M3-positive fetal 
macrophages were also noted in the chorionic 
villous stroma. Substantial numbers of T lym- 
phocytes were identified with UCHTI and 
DAKO-T2 in decidua parietalis, but the major- 
ity of maternal LCA-positive cells at this site 
were macrophages which expressed both 
HLA-DR and the leu-M3 macrophage antigen 
(Fig. 1). The total number of both lymphocytes 
and macrophages was comparable with that seen 
in normal third-trimester decidua. 

Following delivery, there was no significant 
change in either the mother’s or the baby’s 
haematological status. A search to finc a suitable 
HLA-compatible bone marrow donor for the 
mother was unsuccessful. One month after 
delivery the patient remained severely aplastic 
and a course of antithymocyte globulin (ATG) 
was given. She obtained a partial response, with 
an increase in the neutrophil count to 0-8 x 10/1, 
but with no increase in platelet count which 
remained less than 10 x 10?/1. A second course 
of antithymocyte globulin had no further effect. 


She continued to require fortnightly blood trans- 
fusions and platelet support was given when she 
had clinical evidence of bleeding. However, 
despite this, she developed a cerebral haemor- 
rhage and died 8 months after delivery. 


Discussion 


Recent immunological interest in successful 
semr-allogeneic human pregnancy has focused 
on local immune responses in the uterus and its 
contents (Clark 1985). Immunohistochemical 
techniques have been applied to uteroplacental 
tissues to characterize immunocompetent cells 
which may be essential to normal local materno- 
fetal immunological interactions (Bulmer & 
Sunderland 1984; Bulmer & Johnson 1984, 
1985). Fetal macrophages have been identified 
in the chorionic villous stroma and amniotic 
mesenchyme throughout gestation (Sutton et al. 
1983; Bulmer & Johnson 1984). Leucocytes are 
also abundant in maternal decidua (Bulmer & 
Sunderland 1984; Kabawat et al. 1985). The 
majority are macrophages but an additional 
large population of unusual T lineage lympho- 





Fig. 1. Frozen section of reflected amniochorion stained in an indirect immunoperoxidase technique with a 
monoclonal antibody (CR3.43) recogniziag HLA-DR locus products. Note both positive maternal cells in the 
decidua parietalis as well as fetal cells in the amniotic mesenchyme x 128. A, Amniotic epithelium; AM, 
amniotic mesenchyme; CL, chorion laeve; DP, decidua parietalis, 


cytes have been identified in the first-trimester 
(Bulmer & Sunderland 1984; Bulmer & Johnson 
1984). The origin and differentiation of these 
decidual leucocytes is not yet known. 

In the present patient, although the maternal 
leucocyte count was low, a normal distribution 
and a number of leucocytes were clearly identi- 
fied in decidualized endometrium. This prob- 
ably indicates that these leucocytes are recruited 
into endometrium in early pregnancy or during 
the menstrual cycle and thereafter divide and 
differentiate in situ. Alternatively, bone mar- 
row-derived cells may be recruited. preferen- 
tially into decidua throughout pregnancy either 
as mature populations or as immature precur- 
sors which undergo further differentiation and 
maturation. in the pregnant uterus. The 
generalized pancytopenia noted in this patient 
appears to have had no effect on local cellular 
materno-fetal immunological interactions in 
uteroplacental tissues. 

Aplastic anaemia occurring in pregnancy is an 
uncommon event. Although previously associ- 
ated with an extremely poor prognosis (Fleming 
1973), cases reported since 1970 have been asso- 
ciated with an overall maternal survival of 8096 
(Suda et al. 1978). The survival rates, however, 
are proportional to the severity of the aplasia. 
Infection remains the most common cause of 
mortality. Although generalized bleeding is a 
major complication, there have been no 
reported cases of death due to uncontrollable 
obstetric bleeding since 1952. The optimal 
management appears to be support of the 
patient until vaginal delivery of a viable infant 
can be achieved using synergistic combinations 
of broad-spectrum antibiotic, blood transfusions 
and platelet transfusions when there is evidence 
of bleeding. Resistance to platelet transfusions 
has been overcome in some cases by the use of 
HLA-matched platelets (Goldstein & Coller 
1975). 

We are unaware of any substantive reports of 
ATG being given during pregnancy. Since we 
appeared to be successfully supporting the 
mother with blood products and antibiotics, we 
were reluctant to give ATG before delivery for 
three reasons. ATG is often associated with 
severe hypersensitivity reactions (Champlin et 
al. 1983) the management of which would poten- 
tialy be more dangerous during pregnancy. 


Aplastic anaemia in pregnancy — 1165 


Secondly, the effect of ATG on the compiex 
immunological interactions of pregnancy is 
unknown. Finally, spontaneous recovery from 
aplastic anaemia following delivery has been 
reported in eight patients (Fleming 1973). This 
has usually been in the immediate few weeks 
post-partum. Three of these women have 
relapsed during subsequent pregnancies sug 
gesting that the pathogenesis of the aplastic ana- 
emia may be directly related to the pregnancy, 
perhaps involving an abnormality of the micro- 
environment rather than an abnormality of the 
stem cell population. 

In conclusion, this case demonstrates that the 
decidualized endometrium contains a norma! 
distribution and number of leucocytes even in 
the setting of severe maternal leucopenia. 
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Haemangioma of the ovary with associated 
endometrial hyperplasia. Case report 


J. W. GRANT, G. H. MILLWARD-SADLER 


Case report 


In 1981, a 59-year-old woman was investigated 
for heavy postmenopausal bleeding in the pre- 
ceding 7 weeks. Her only other complaints were 
of an aching sensation in both breasts and occa- 
sional migraine-type headaches. The meno- 
pause had occurred 6 years previously, up to 
which time her menstrual cycle had been regular 
6/28 days with heavy bleeding and dysmenor- 
rhoea. She was para 2 + 0 and had no significant 
past medical history. 

On examination she was obese and had a 
bulky 12-week size uterus. 

A dilatation and curettage was performed. 
The curettings were polypoidal and micro- 
scopically showed cystic glandular hvperplasia 
(Fig. 1). Three months later total hysterectomy 
and bilateral salphingo-oophorectomy were per- 
formed with an uneventful postoperative recov- 
ery. She remains well at the time of writing. 

The operative specimen consisted of a uterus 
and cervix 9 x 6-5 x 4-5 cm with attached fallo- 
pian tubes and ovaries, each measuring2 x 2x ] 
cm. 

Histological examination showed cystic glan- 
dular hyperplasia in the endometrium and foci of 
adenomyosis in the myometrium. The cervix 
and fallopian tubes were unremarkable. The left 
ovary contained a small focus of endometriosis. 
The cortex of the right ovary contained a well- 
circumscribed mixed capillary and cavernous 
haemangioma 1-5 cm in diameter (Fig. 2). The 
vascular spaces were lined by a single laver of 
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regular endothelial cells and separated by 
fibrous tissue. The surrounding ovarian stroma 
was luteinized (Fig. 3). 


Discussion 


Haemangioma of the ovary is a rare lesion, with 
reviewers (Fox & Langley 1976; Blaustein 1982) 
accepting less than 30 cases in the literature. This 
is, perhaps, surprising in view of the vascularity 
of the ovary. Ovarian haemangiomas have been 
described over a wide age range from 4 months 
to 63 years. They are usually incidental findings, 
but have presented with abdominal pain, palpa- 
ble abdominal masses and with ascites. 
Although usually unilateral, occasional bilateral 
examples have been described and also ovarian 
involvement in patients with generalized 
haemangiomatosis. Simple oophorectomy is 
curative. 

Stromal hyperplasia with luteinized 
enzymatically active stromal cells has now been 
well described in association with many non- 
endocrine ovarian tumours, particularly 
mucinous neoplasms and Brenners tumours 
(Morris & Scully 1958; de Brux & Gautray 
1984). The explanation for this phenomenon is 
uncertain. 

Whilst there are many descriptions of stromal 
hyperplasia, accompanying epithelial tumours, 
it is much more rarely described with non-epi- 
thelial neoplasms. 

Several authors (Ming & Goldman 1962; Fox 
1965) have described evidence of endometrial 
stimulation in association with ovarian neo- 
plasms accompanied by stromal hyperplasia but, 
to our knowledge, none have described this in 
relation to a capillary haemangioma. 

Cystic glandular hyperplasia is usually the 
result of prolonged unopposed oestrogen stimu- 
lation of the endometrium. In our post- 
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Fig. 1. Endometrium — cystic glandular hyperplasia. Dilated glands lined by a stratified mitotically active 
epithelium. (Haematoxylin and eosin (/eft) x 80, (right) x 200). 





Fig. 2. Ovary — haemangioma. Numerous vascular spaces of varying calibre with adjacent ovarian 
stroma, top right. (Reticulin x 70). 
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Fig. 3. Ovary — luteinized stroma. Top left, ovarian stroma. Centre, band of large luteinized 
stromal cells. Bottom right, haemangioma. (Haematoxylin and eosin x 200). 


menopausal patient, who was not receiving 
exogenous steroids, an oestrogen secreting 
ovarian tumour is the most likely explanation for 
her endometrial hyperplasia. 

In view of her obesity, however, an alternative 
explanation might be that there was an increased 
peripheral conversion of androgens which may, 
or may not, have been produced by the 
luteinized stromal cells within the ovary con- 
taining the haemangioma (MacDonald et al. 
1978). 

We believe this to be the first account of stro- 
mal luteinization accompanying an ovarian 
haemangioma and also the first account of this 
lesion, presenting with postmenopausal bleed- 
ing, having probably stimulated endometrial 
hyperplasia. 
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Ovarian metastasis from stage 1B squamous carcinoma 


of the cervix. Case report 


LAURA J. CASSIDY, JAMES H. KENNEDY 


Case report 


The patient, a 30-year-old woman who had 
never been pregnant, was initially. referred 
because of a clinically suspicious cervix in associ- 
ation with backache. There was no menstrual 
irregularity. The initial cervical smear by the 
family practitioner was reported as normal. 

Colposcopic examination revealed an overt 
central carcinoma involving all four quadrants 
with raised irregular epithelium and abnormal 
vessels. The lesion was confined to the cervix but 
extended into the endocervical canal. The uterus 
was small and mobile. The adnexae were clear. 
Rectal examination was negative. Generous 
punch biopsies were taken. Histology was 
reported as moderately  well-differentiated 
squamous carcinoma of cervix. Intravenous 
pyelography, chest X-ray, urinalysis and bio- 
chemical and haematological indices were 
normal. 

Modified Wertheim's hysterectomy was per- 
formed 2 weeks later with bilateral pelvic node 
dissection. The left ovary contained a small cor- 
pus luteum and was removed. The right ovary 
which appeared normal was conserved. There 
were no palpable para-aortic nodes and the liver 
was smooth and of normal size. 

The patient made an excellent postoperative 
recovery complicated only by a urinary tract 
infection. She went home on the 8th post- 
operative day. 


Pathological findings 


Sections of the cervix showed an infiltrating, 
poorly-differentiated squamous carcinoma con- 
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fined to the cervix. The resection margins of the 
vaginal cuff were free of tumour. Uterus and 
ovary were normal. No tumour was seen in any 
of the lymph nodes. 


Progress 


Initial psychosexual problems complicated her 
recovery but she remained physically well for 13 
months. Thereafter she complained of vague 
right iliac fossa pain and backache, Pelvic and 
abdominal examination were unremarkable. 
The vaginal vault smears were normal. Uri 
nalysis was negative. 

Sixteen months postoperatively the abdomi- 
nal discomfort had resolved but backache per 
sisted. At this time there was slight tenderness 
over the right sacro-iliac joint. Vaginal examin- 
ation revealed a small 0-5 cm? nodule at the 
centre of the vault. Smears were again negative. 
Computerized tomography (CT) showed local 
thickening of the bladder wall but was otherwise 
normal. The tenderness persisted and an ultra- 
sound scan 2 months later revealed a 5-6-cm 
echodense mass above and to the right of the 
vaginal vault. 

Laparotomy was performed and the righi 
ovary was found to contain a 4-cm semi-solid 
cyst. The ovary was mobile. Small irregular nod- 
ules were found on the rectal serosa and pelvic 
peritoneum. 

The ovary was removed along with all detect- 
able tumour nodules. Omentectomy was carried 
out. The liver was normal and no diaphragmatic 
abnormality was found. 

The patient recovered well from her second 
laparotomy. Histology showed poorly-differen- 
tiated squamous carcinoma in the ovary and 
peritoneal nodules. Electron microscopy was 
consistent with a poorly-differentiated squam- 
ous carcinoma. The omentum was tumour free 
and peritoneal washings were negative. 
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Postoperatively 4500 cGy external radiation 
therapy was given to the pelvis (20 fractions). 

Nine months later the patient remains well. 
Clinical examination, sonar and CT scans, pelvis 
and lumbar spine X-rays and vault smears were 
normal. 


Discussion 


In order to avoid the effects of castration on the 
younger woman radical hysterectomv with con- 
servation of one or both ovaries has become an 
accepted method of treatment of early car- 
cinoma of the cervix. 

This conservative approach to the surgery of 
cervical carcinoma was pioneered by McCall et 
al. (1958) who were unable to find a case of 
ovarian metastases in any lesion less than stage 
III. These findings were confirmed by Yagi 
(1955) in a series of 500 surgical cases of squam- 
ous carcinoma of the cervix and in a smaller 
series from Webb (1975) in California. Spread of 
cervical carcinoma to the ovary is therefore rare. 
A search of the literature has revealed only two 
reported clinical cases (Nahhas et al. 1977; 
Johnston & Clausen 1982). The first was diag- 
nosed in pregnancy. The patient had a stage 1B 
carcinoma of cervix with spread to an ovarian 
endometrioma. The second case was clinically 
stage 1B but there was bilateral pelvic node 
involvement at surgical resection. 

Several authors have performed extensive 
post-mortem examination to identify ovarian 
metastases in patients with carcinoma of the cer- 
vix. In a total of 1140 patients there were only 
four with ovarian metastasis of whom three had 
endometrial spread. (Baltzer et al. 1981; Behney 
1933; Brunschwig & Pierce 1948; Hendriksen 
1949; Nicolescu 1964). 

Preservation of ovarian function is one of the 
most forceful arguments for surgical treatment 
of cervical carcinoma as opposed to radiation 


therapy in the young woman. Ovarian spread 
from cervical cancer does occur, albeit rarely. 

With the knowledge that adequate hormone 
replacement therapy is easily available, clini- 
cians faced with such cases should consider care- 
fully the advisability of ovarian conservation in 
young women with malignant disease of the 
cervix. 
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A feminizing Sertoli-Leydig cell tumour in a 
postmenopausal woman. Case report 


MARC DHONT, FRANK VANDEKERCKHOVE, MARLEEN PRAET, 
ERIC VANLUCHENE, DIRK VANDEKERCKHOVE 


Case report 


In November 1984 a 73-year-old woman, para 
4+1, attended for routine examination. She had 
her last menstrual period at the age of 58 and 
underwent a curettage for postmenopausal 
bleeding 5 years later; an endometrial mucous 
polyp was removed and the endometrium was 
found to be atrophic. She was given oestrogen 
replacement therapy (oestriol 2mg per day) 
until the age of 68. 

She was in good general health, body weight 
55 kg, height 159 cm, and there were no signs of 
virilization. The vaginal mucosa was well- 
oestrogenized as illustrated by the dominance of 
superficial and intermediate cells in the vaginal 
smear. A left-sided mobile, solid adnexal mass, 
the size of an orange, was found on pelvic exam- 
ination and this was confirmed by echography. 
Serum concentrations of luteinizing hormone 
and follicle stimulating hormone were 33-6 
m-i.u./ml and 11-0 m-i.u./ml; the concentration 
of oestradiol (E;) was 0-65 nmol/l and of testos- 
terone (T) 2:26 nmol/l. Haemoglobin and 
haematocrit values were normal. A uterine 
curettage was performed because the patient 
had experienced some vaginal bleeding a few 
days after the first visit. The endometrium 
showed signs of cystic glandular hyperplasia. 
The presence of a left-sided ovarian tumour was 
confirmed at laparotomy; it was semicystic, 
6x5x4cm, well encapsulated and not 
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adherent to any of the surrounding structures. 
The uterus and the right ovary were normal. 
Blood samples for determination of 
gonadotrophins and steroids were taken during 
the operation from a peripheral vein and from 
both the left and right ovarian veins. A cyst in 
the tumour contained 13 ml clear yellowish fluid, 
which was aspirated for steroid analysis. Total 
abdominal hysterectomy and bilateral salpingo- 
oophorectomy were performed. A search for 
distal metastases by chest-radiography, bone 
scanning with ""Tc-MDP, abdominal echogra- 
phy and liver function tests were all negative. 
Further blood samples for determination of 
gonadotrophins and steroids were obtained at 9 
and 24 days and 7 weeks after the operation. 
Urine was collected over a 24-h period before 
operation and 9 days after operation for assay of 
urinary oestrogens. The patient left the hospital 
on the lith postoperative day and is well 5 
months later. 


Laboratory investigations 
Hormone assays 


Serum concentrations of luteinizing hormone 
(LH) and follicle stimulating hormone (FSH) 
were measured by commercial kits (Amersham 
International, UK) and are expressed as 
m-i.u./ml of the 2nd IRP of AMG. Pregnenolone 
(Pe), 17-hydroxypregnenolone (17-Pe). 17-hv- 
droxyprogesterone (17-Po), progesterone (Pa), 
dehydroepiandrosterone (DHEA), androstene- 
dione (Adione), testosterone (T), oestradiol- 
178 (E2) and oestrone (E,) were quantitated by 
previously described methods (Vermeulen & 
Verdonck 1976). Urinary oestrogens were 
measured by a fluorimetric method (Eechaute & 
Demeester 1965). Analysis of steroids in the 
cystic fluid used capillary gas chromatography 
(Vanluchene et al. 1983). 
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The peripheral and ovarian venous con- 
centrations of E;, Adione and T were measured 
in a comparison group of eight postmenopausal 
women who underwent pelvic surgery for benign 
gynaecological conditions without overt signs of 
endocrine ovarian activity. The median age was 
56 years (range 53-72 years) and the median 
time elapsed since the menopause was 12 years 
(range 3-33 years). 

The concentrations of LH, FSH, E;, Po, T, 
Adione and DHEAS before operation, during 
the operation and 9 days, 24 days and 7 weeks 
following the removal of the tumour are given in 
Table 1. The basal levels of LH and FSH were 
comparable to those found in the midfollicular 
phase in premenopausal women. The peripheral 
level of E; was above the ranges found in the 
comparison group of eight postmenopausal 
patients (Table 2), while the concentrations T 
and Adione reached the upper limit of that 
range. A decline of E; and T and a rise of the 
gonadotrophins to the expected postmeno- 
pausal levels occurred after the operation. The 
peripheral and ovarian venous levels of the 
steroids at operation and the hormoaal content 
of the cystic compartment of the tumour are 
given in Table 2. For lack of sufficient serum, Pe, 
17-Pe, DHEA and 17-Po could not be 
determined in peripheral blood and the right 
ovarian vein. As reference, a published range of 
concentrations in peripheral blood in 
postmenopausal women is given (Abraham & 
Maroulis 1975). Based on the gradierts between 
ovarian and venous peripheral concentrations, 
there was obvious secretion by the tumour of 
17-Pe, 17-Po, DHEA, T, Adione and E,. The 
ratios between the left ovarian venous con- 
centration of the patient and the mean ovarian 
venous concentrations of the comparison group 


for E,, T and Adione were 25-3, 8-7 and 2-9, 
respectively, demonstrating the biologically 
dominant secretion of oestradiol by this tumour. 


Histology 


Ovaries. The left ovary measured 6 x 5 x Acm. 
A firm white tumour was present with cysts in its 
periphery. The right ovary had a normal appear- 
ance with a diameter of 3 cm. On microscopic 
examination the tumour in the left ovary consis- 
ted mainly of closely packed spindle-shaped Ser- 
toli cells arranged in trabeculae, sheets or cords, 
lying in mesenchymal stroma. Only a minor pro- 
portion of the tumour showed a tubular arrange- 
ment (Fig. 1). The tumour cells had an irregular 
oval nucleus with fine chromatin pattern and a 
distinct nucleolus. Numerous mitotic figures 
were present (5-8 mit/10 HPF) (Fig. 2a). A fat 
stain was positive in the Sertoli cells (Fig. 2b). 
Only very focal areas of Leydig cells were 
observed. The diagnosis was made of a Sertoli- 
Leydig cell tumour of the intermediate type. 
Uterus. The uterus had a symmetrical configur- 
ation and was not enlarged. In the myometrial 
wall a small leiomyoma was present. The endo- 
metrium had a thickness of about 0-9 cm. In the 
well-developed endometrium the glands were 
hyperplastic with cystic dilatations. Focal areas 
of atypical adenomatous hyperplasia could be 
distinguished. These glands were covered by a 
tall cylindrical pseudostratified epithelium with 
some mitotic figures. 


Discussion 


Sertoli~-Leydig cell tumours are rare ovarian 
neoplasms which account for less than 1% of all 
ovarian tumours (Genton 1982). They occur 


Table 1. Serum levels of gonadotrophins, steroids and urinary oestrogens in a postmenopausal woman with a 
Sertoli-Leydig cell tumour, before, during and after operation. 


TT m a steerage 


After operation 





Steroid Before operation During operation — 9 days 24 days 7 weeks 
Luteinizing hormone (m-i.u./ml) 33.6 15-8 18-9 51-1 89-6 
Follicle stimulating hormone (m-i.u./ml) 11-0 6:2 22-0 125-5 — 94.3 
Oestradiol-17B (nmol/l) 0-65 0-71 «0-04 * «0-08 — «0-04 
Progesterone (nmol/1) «3 «3 <3 <3 <3 
Testosterone (nmol/l) 2°26 2°26 (43 0-76 0-42 
Androstenedione (nmol/l) — 4.20 2-60 2°66 2:34 
Dehydroepiandrosterone (umol/l) — 1-55 1-68 2:17 2-01 
Urinary oestrogens (nmol/24 h) 65 — 7 — v 


————— M ——— —— ———— Ha 
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Table 2. Steroid levels in peripheral and ovarian venous blood and in cyst fluid from a postmenopausal woman with 
a left-sided Sertoli-Leydig cell tumour compared with mean (range) levels in eight postmenopausal women 
(comparison group). All concentrations are expressed as nmol/l. 





Patient 
Left 

ovarian Cyst 
Steroid Peripheral vein fluid 
Pregnenolone — 10-5 47.5 
17-Hydroxypregnenolone — 21 <3 
Dehydroepiandrosterone — 66 555 
Progesterone «3 «3 <3 
17-Hydroxyprogesterone — 16-5 124 
Androstenedione 4-2 25.3 273 
Testosterone 2:3 29 10 
Oestrone 0-18 0-50 — 
Oestradiol-17p 0-63 7-15 52 


Comparison group 





(n = 8) Post- 
menopausal 
Right serum 
ovarian Ovarian reference 
vein Peripheral vein values* 
- e ES 8.7 
— -— —- 1-4 
— — E 6-3 
<3 =- — <3 
— — — 0-7 
6-6 2-6 8-8 -- 
(0-66-4:3) (1-4-18-2) 
4-5 1*6 3.3 — 
(0-5-2-6) (0-6-7-2) 
0-60 0-08 0-28 — 


(0-04—0-10) (0-07-1-29) 





* Data from Abraham & Maroulis (1975). 


mostly in young women who usually, but not 
necessarily, become virilized (Genton 1982; 
O’Hern et al. 1962). The occurrence in women 
older than 70 years has been reported in only 
three cases (O'Hern 1962; Genton 1978). Ser- 
toli-Leydig cell tumours contain Sertoli and/or 
Leydig cells in varying proportions and varying 
degrees of differentiation. The degree of dif- 
ferentiation is the basis for a further classifica- 
tion as proposed by Meyer (1931). In the well- 
differentiated tumours clearly defined tubules 
are present, lined by Sertoli cells. These cells are 
separated from each other by variable numbers 
of Leydig cells. In the intermediate group, Ser- 
toli cells are arranged in islands, trabeculae, 
sheets or chords and a tubular pattern can occa- 
sionally be observed. The Leydig cells are found 
singly or in groups. In the poorly differentiated 
group, the tumour consists mainly of closely 
packed spindle-shaped cells, resembling the 
stroma of an undifferentiated gonad. A fourth 
category, which is composed of Sertoli-Leydig 
cell tumours containing heterologous elements 
(mucinous cysts, cartilage, carcinoid) was added 
by WHO in 1973 (Serov et al. 1973). The malig- 
nancy rate of Sertoli-Leydig cell tumours is 
dependent on the degree of differentiation; 
reported incidences for malignancy vary from 
2176 (Pedowitz & O’Brien 1960) to 6-796 
(Ireland & Woodruff 1976). In general, a malig- 
nant potential should be suspected in tumours 
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Fig. 1. Tumour consisting of closely packed spindle 
shaped Sertoli cells with only a minor tubular differen- 
tiation (haematoxylin and eosin x240). 
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Fig. 2. (a, left) Tumour cells with an irregular oval nucleus and a distinct nucleolus. Some mitotic figures 
are present. (Haematoxylin and eosin x 300). (b, right) Sertoli cells showing finely dispersed fat droplets 


(Scharlach Red x 300). 


with poor differentiation (Zaloudek & Norris 
1984). 

The terms arrhenoblastoma (Meyer 1931), 
androblastoma (Teilum 1958) and gonadal stro- 
mal tumour of android type (Genton 1980) have 
all been used as synonyms for the Sertoli-Leydig 
cell tumour. Their connotation of associated 
masculinization may be misleading because 
some of these tumours do not display an endo- 
crine activity or may even be accompanied by 
feminizing manifestations. The la:ter effect, 
however, is rare; in a recent review by Shalev et 
al. (1984), only 21 cases of oestrogenizing Ser- 
toli-Leydig cell tumours were documented. The 
feminizing nature of the tumour in :he present 
case is illustrated indirectly by the effect on the 
endometrium and the peripheral blood levels of 
oestradiol and the gonadotrophins before and 
after the removal of the tumour. Measurement 
of androgens and their steroid precursors in 
venous blood draining ovarian tumours and the 
resulting biosynthetic pathways have been 
reported by several authors in cases of virilizing 
tumours. In a review of 24 cases, Meldrum & 
Abraham (1978) concluded that elevated per- 
ipheral androgen levels result from increased 
precursor supply from both the A, and A; path- 


way and from negligible aromatase activity. The 
source of oestradiol in testicular tissue is still 
controversial (Lipsett 1980). It appears, how- 
ever, that oestradiol can be produced by the 
Leydig cells themselves (Valladares & Payne 
1979) but may also originate from the aromatiz- 
ing capacity of the Sertoli cells (Dorrington & 
Armstrong 1975). Pure, well-differentiated Ser- 
toli cells tumours with few or no Leydig cells 
between the tubules and particularly those with 
lipid storage are typically associated with 
oestrogenic manifestations (Teilum 1958), 
illustrating the oestrogenic potential of Sertoli 
cells. Although the present tumour was of the 
intermediate type, the scarcity of Leydig cells 
and the positive fat stain of the Sertoli cells make 
for some similarity with this type and provide an 
histological explanation for its feminizing 
nature. As in virilizing tumours, the steroid pre- 
cursor supply was derived from the A, and A, 
pathways, with a predominance of the A; 
pathway. 

The appearance of virilizing or feminizing 
symptoms in the presence of a steroid producing 
tumour will ultimately depend on the T: E; ratio 
in peripheral blood (Gabrilove 1974). In normal 
postmenopausal women, this ratio is about 20 


(Abraham & Maroulis 1975) whereas in the 
present case, the T:E, ratio was only 3-4, which 
favoured oestrogenic rather than androgenic 
effects. 

The similarity of the T: E; ratio in the periph- 
eral and the ovarian circulation and the consider- 
able gradient between the concentration of 
oestradiol in the tumour draining ovarian vein 
and the peripheral blood in the present case 
indicate that most of the circulating oestrogens 
were derived from direct secretion by the 
tumour, presumably by virtue of the aromatizing 
capacity of the Sertoli cells. 
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Isolated arteritis of the uterine cervix. Three case 


reports 


A. PADWELL 


Case reports 
Patient 1 


A 37-year-old woman was admitted for hysterec- 
tomy because of a 4-year history of progressively 
worsening menorrhagia and on examination was 
found to have fibroids. She had two children and 
had been sterilized. Apart from a previous 
appendicectomy and excision of a cyst from the 
base of the spine, there was no other significant 
past history, There was no drug history but she 
was a cigarette smoker. Physical examination 
revealed no other abnormality. 

A routine total abdominal hysterectomy was 
performed from which she made an uneventful 
recovery. 

Histology confirmed a uterine leiomyoma and 
showed a secretory endometrium with mild 
chronic cervicitis, There were also several foci of 
arteritis within the cervix, in which there was 
gross destruction of the vessel wall with fibrinoid 
necrosis and a prominent infiltrate of mono- 
nuclear cells (Figs 1 and 2). Staining for elastic 
tissue revealed disruption of the internal elastic 
lamina (Fig. 3). 


Patient 2 


A 49-year-old woman was admitted for a total 
abdominal hysterectomy for menorrhagia. She 
had one child and had been sterilized 11 years 
previously. Apart from two previous dilatations 
and curettages for the present condition, there 
was no other significant past history and she had 
been taking Stelazine 2 mg daily for some years. 
Physical examination was normal. A routine 
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abdominal hysterectomy was performed from 
which she made an uneventful recovery. 

Histological examination of the resected spec- 
imen showed a secretory endometrium with mild 
chronic cervicitis. There was also a focus of 
arteritis in the cervix in which there was fibrinoid 
necrosis of the vessel wall and a perivascular 
lymphocytic infiltrate (Fig. 4). 


Patient 3 


A 43-year-old nullipara was admitted for 
abdominal hysterectomy for a several year 
history of progressively worsening menorrhagia 
and dysmenorrhoea. She was otherwise well and 
apart from a course of danazol for the present 
complaint there was no other drug history. In the 
past she had undergone a patellectomy for 
chondromalacia patellae and excision of a 
benign intradermal naevus on the vulva. Physi- 
cal examination was normal. A routine abdomi- 
nal hysterectomy was performed and at 
operation two small extramural fundal fibroids 
were noted. 

Histology revealed early secretory changes in 
the endometrium, mild chronic cervicitis, a 
benign endometrial polyp and confirmed benign 
leiomyomata. Several small foci of arteritis in 
the cervix were also present, in which there was 
fibrinoid necrosis of the vessel wall and a promi- 
nent infiltrate of lymphocytes (Fig. 5). Special 
stains revealed the internal elastic lamina to be 
almost destroved. (Fig. 6). 


Discussion 


Isolated focal arteritis is a rare occurrence but 
has been reported in a number of organs includ- 
ing cervix (Crow & McWhinney 1979), gall blad- 
der (Bohrod & Bodon 1970), caecum (Meyer & 
Lichtenstein 1982), epididymis (Womack & 
Ansell 1985), breast (Chaitin et al. 1981), appen- 
dix (Plaut 1951), brain (Cupps et al. 1983; Bet- 
toni er al. 1984; Farine et al. 1984; Snyder & 
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Fig. 1. Necrotizing vasculitis with destruction of the vessel wall and a prominent mononuclear 
infiltrate (haematoxylin and eosin X 160). 
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Fig. 2. Perivascular mononuclear infiltrate with fibrinoid necrosis of vessel wall (haematoxylin 
and eosin X 160). 
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Fig. 3. Elastic stain showing damage to internal elastic lamina (haematoxylin Van Gieson x 144). 





Fig. 4. Focal arteritis with perivascular lymphocytic infiltrate (haematoxylin and eosin x 160). 
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Fig. 5. Vasculitis with fibrinoid necrosis and a prominent lymphocytic infiltrate (haematoxylin 
and eosin X 200). 
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Fig. 6. Elastic stain showing almost total destruction of internal elastic lamina in two small vessels 
surrounded by lymphocytic infiltrate. A normal vessel at the edge of the field is present for 
comparison showing prominent intact elastin (orcein X 240). 
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McClelland 1978), spinal cord (Feasby et al. 
1975) and coronary arteries (Ahronheim 1977). 
In some cases the arteritides described have 
been completely asymptomatic, in others local 
symptoms have been produced. 

Polyarteritis nodosa is a generalized condition 
producing a necrotizing arteritis similar to that 
described in my patients in small and medium 
sized vessels throughout the body involving 
many organ systems and consequently produc- 
ing a varied but invariably severe clinical pic- 
ture. The finding of arteritis with fibrinoid 
necrosis has in the past been regarded as an 
indication of a possible generalized disease with 
all its connotations, and Kinn & Hedenborg 
(1977) described a patient, who eventually died 
of renal involvement, initially presenting with a 
lesion localized to the penis. However, their 
patient presented with ischaemic changes to the 
glans and was therefore not symptomless ab ini- 
tio as were the women described here. 

Ansell et al. (1974) and Wilansky et al. (1980) 
reviewed 10 and 11 cases respectively of symp- 
tomless necrotizing arteritis of the uterine cervix 
discovered incidentally on routine histological 
examination of resected specimens, and in no 
instance was there evidence of systemic vascular 
disease. This is in spite of the fact that in polyar- 
teritis nodosa uterine lesions are not uncommon 
and Patalano & Sommers (1961) found uterine 
lesions in six of 17 necropsied cases. The findings 
in the present study therefore suppor? the view 
of Ansell et al. (1974) and Wilansky et al. (1980) 
that these lesions are innocuous and no further 
investigation or follow-up ís needed. Patients 
with giant cell arteritis confined to the female 
genital tract with no systemic manifestations dis- 
covered on routine histology have also been 
described (Pirozynski 1976; Schneider 1981). 

The aetiology of these lesions is by no means 
apparent. All three patients were normotensive 
with no history of cardiovascular disease and no 
significant drug histories. A local reaction to 
infection has been postulated (Crow & McWhin- 
ney 1979) but there was no real evidence to 
support this, and immunocytochemical studies 
(Crow & McWhinney 1979; Womack & Ansell 
1985) have been inconclusive. 
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Diploid complete hydatidiform mole, mosaic for 
normally fertilized cells and androgenetic homozygous 


cells. Case report 


JUDITH HELEN FORD, 
LEW, 
GREGORY B. PETERS 


Case report 


A 30-year-old woman with a previous history of 
two first trimester spontaneous abortions and no 
other pregnancies presented with 16 weeks 
amenorrhoea but a uterine size equivalent to 26 
weeks gestation. Serum human chorionic 
gonadotrophin (hCG) level was 311000 i.u./1 
and ultrasound examination indicated the pres- 
ence of hydatidiform mole. hCG levels were 
monitored for only 2 weeks after evacuation of 
the uterus (as the patient did not wish to have 
further investigation) but showed a decline to 
620 i.u. in this time. Six months later, the patient 
was well but no investigations were undertaken. 


Laboratory studies 
Methods 


The uterus was evacuated and the products were 
examined before fixation. Several pieces of the 
trophoblastic tissue were removed aseptically 
and minced with a sterile scalpel blade. Mono- 
layer cultures were established in three separate 
culture vessels containing 85% Hams FIO 
medium supplemented with 15% fetal calf 
serum. 

Histopathological examination of fixed tissue 
sections was carried out according to the classi- 
fication of Szulman & Surti (1978). 
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Polymorphic chromosomal regions were iden- 
tified by G, C and Q banding. For classification 
by Q banding, the cells were photographed and 
prints made at four different levels of exposure. 
Decisions made on examination of all four prints 
allowed greater confidence in classification. 


Histopathology 


Macroscopically the specimen consisted of 
numerous grape-like vesicles filled with clear 
fluid, together with blood clots. The total weight 
was 608 g. Examination of sections showed only 
molar tissue, consisting of numerous cystically 
dilated chorionic villi which were completely 
avascular. There was pronounced oedema of the 
stroma leading to formation of large cisterns 
within the villi. This was accompanied by hap- 
hazard trophoblastic proliferation of a moderate 
degree (Fig. 1). The histological appearances 
are thus consistent with that of a complete mole. 


Cytogenetics 


Cells in flasks A and B grew well and 26 meta- 
phases were analysed by Giemsa banding from 
direct harvests. Only two metaphases could be 
analysed from flask C. Two different karvotypes 
were found, the first heterozygous (Fig. 2} and 
the second, homozygous (Fig. 3} for the paternal 
translocation products. The frequencies of the 
two karyotypic types within each culture vessel 
are shown in Table 1. 

Karyotypic analysis after further subculture 
revealed only heterozygous cells and it seemed 
likely that these had a growth advantage in our 
culture system. 

Examination of polymorphic markers from 
maternal and paternal cells, using Giemsa, 
centromeric and quinacrine banding, revealed 
recognizable markers in the polymorphic 
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Fig. 1. (a) Cystically dilated chorionic villus with trophoblastic proliferation. 
Note the complete absence of blood vessels. Magnification x40. (b) Cistern 
formation within dilated chorionic villus and haphazard trophoblastic pro- 
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liferation. Magnification x250. 


regions of several chromosomes. The maternal 
complement showed a Iqh+ marker which was 
present in the heterozygous cells and this, 
together with the translocation product, readily 
confirmed that the heterozygous cells were the 
product of a fusion between maternal and pater- 
nal chromosome sets (Fig. 4). Thus tae hetero- 
zygous cells could be considered :o be the 
product of a normal biparental nuclear fusion. 

The cell line homozygous for the translocation 
products could either have been produced by 
fusion of two different sperm or the cuplication 
of a single sperm. However, the paternal diploid 
genome was heteromorphic for markers on 
chromosomes 3, 13, 14, 15, 21 and 22, as out- 
lined in Table 2, and markers on each of these 
chromosomes were homomorphic in the homo- 
zygous molar cell line. Thus we believe that the 
most likely origin of this cell line was the duplica- 
tion of a single sperm. This conclusion is based 
on (i) absence of contrary evidence from nine 
cytogenetic markers (chromosomes 3, 13, 15, 
15, 21 and 22, the two translocation products and 
the sex chromosomes), and (ii) single sperm rep- 
lication is by far the more common mode of 
origin, being responsible for at least 90% of all 
complete moles (Ohama et al. 1981). 

Where favourable markers occurred, the 
paternal chromosomes contributing :o the het- 
erozygous karyotype were identified and com- 
pared with those in the homozygous karyotype. 
Chromosomes 14 and 21 were founc to be dif- 


ferent in the two lines (Fig. 5) and, therefore, 
more than one sperm was involved in the deter- 
mination of the two cell lines. 

The presence of mosaicism in both flasks A 
and B implies that the mosaicism seen here 
reflects true mosaicism within the typically 
molar trophoblastic tissue. 


Discussion 


Hydatidiform moles are usually classified as two 
distinct types; namely partial and complete. The 
partial moles are those found in association with 
a fetus while no fetal development is detected in 
complete moles. The two types can also be dis- 
tinguished by histopathological features of the 
trophoblast (Szulman & Surti 1978). Detailed 
examination of complete molar karyotypes has 
shown that most are homozygous and 
androgenetic, derived from the duplication of an 
X-bearing haploid sperm karyotype (Kaji & 
Ohama 1977). However, 5-10% of complete 
moles are heterozygous and androgenetic, and 
these are thought to be derived from the fusion 
of two sperm nuclei after dispermic fertilization 
(Ohama et al. 1981). Thus in both homozygous 
and heterozygous complete moles, the maternal 
chromosomes are reported to make no contri- 
bution and it is presumed that the egg nucleus is 
either absent (perhaps degenerating before 
fertilization) or is destroyed after fertilization 
(Jacobs et al. 1980). 
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Fig. 3. Karyotype of the homozygous molar cells. Note the duplication of the 


translocation products (arrows). 


Partial moles are usually triploid, either 
69, X XX or 69, XXY. Moreover, 86% of triploid 
concepti are diagnosable as partial hydatiform 
moles (Szulman et al. 1981) and this group seems 
to correspond with those having two paternal 
haploid sets of chromosomes (Jacobs ef al. 
1982). 

More rarely, cases of moles coexisting with 
normal fetuses have been reported. Karyotypic 
analysis of these has shown either 46,XY or 
46,XX fetuses and 46, XX molar tissue. Such 
cases have been interpreted as dizygous twins 
(Fisher et al. 1982; Yee et al. 1982). 

The histological features of the mole in our 
patient are characteristic of a complete mole. 


Karyotypically, however, the mole is unusual in 
exhibiting mosaicism for a normal biparentally 
derived cell line and a homozygous androgenetic 
cell line. Since both these lines were present in 
separate cultures, each established from discrete 
areas of the molar tissue, it seems that the two 
lines were derived from a single egg. The only 
alternative explanation requires that dizygotic 
twin eggs fused at such an early stage as to mimic 
a completely integrated mosaic conceptus. This 
seems unlikely but cannot be disproved. 
Analysis of polymorphic markers demon- 
strated that two different sperm were involved in 
the generation of the mole, although both sperm 
carried the two paternal derivative translocation 
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Table 1. Karyotypic results 





No. of metaphases 


Flask 

Heterozygous Homozygous Total 
A 5 4 9 
B 16 l 17 
C à Ü 2 





chromosomes. One of these sperm fused with 
the female pronucleus while the other dupli- 
cated in the egg cytoplasm. Dispermic fertiliza- 
tion in humans is relatively common. Triploidy is 
found in about 11% of first trimester spon- 
taneous abortions and 80% of these are due to 
dispermic fertilization (Kajii & Niikawa 1977). 
It has been proposed that triploidy occurs more 
frequently in eggs which undergo delayed fertil- 
ization. However, ageing of the mother is not 
implicated, since triploidy is not associated with 
increased maternal age (Lazar et al. 1973). By 
comparison, complete molar pregnancies are 
greatly increased in older women (Grimes, 
1984). 

The characteristic feature of complete moles 
is the presence of a  paternally-derived 
karyotype. In about 8% of moles this is attained 
by fusion of two male pronuclei following disper- 
mic fertilization, but generally a single X-bear- 
ing sperm duplicates in the egg cytoplasm. 
Although many reports have proposed that this 
only occurs in either an empty egg or one where 
the egg nucleus is degenerative, the present 





Fig. 4. O-banded and Giemsa banded partial 
karyotypes showing the maternal contribution of chro- 
mosome 1 to the heterozygous cells. C-banding also 
confirmed this result but is not shown here. 


study strongly suggests that duplication can 
occur in the presence of a competent egg 
nucleus. Further evidence for this stance is pro- 
vided by data on the origin of triploidy (Kajii & 
Niikawa 1977). In a series of 11 cases, two 
triploids (both of which were in pregnancies con- 
ceived in older women) showed results consis- 
tent with duplication of the male haploid 
karyotype. By inference, these duplicated male 
pronuclei then proceeded to fertilize the female 
pronucleus. 

Other cases which could be interpreted in a 
similar way to the present report are those of 
‘twin’ moles. Several cases have been reported 
in the literature where either a completely 
normal pregnancy is found in conjunction with a 
mole ‘twin’ (Fisher et al. 1982; Yee et al. 1982) or 
some discrete part of the placenta is molar, in an 
otherwise normal pregnancy. In the light of the 
present evidence, those pregnancies may well 
have commenced as single eggs which under- 
went dispermic fertilization. Such cases would 
only differ from this case in the pattern of segre- 
gation of the two cell lines during the ensuing 
cleavage divisions. Explanation of the method 
by which a binuclear egg would eventually 
cleave to produce two mononuclear cell lines is 
an interesting problem in itself. Presumably the 
fate of the two nuclei is related to their positions 
relative to the first cleavage plane. 

The critical event in the formation of the 
homozygous complete mole would seem to be 
sperm duplication. Furthermore, the strong 
association of sperm duplication with maternal 
ageing suggests that some parameter, which 
affects the sperm after fertilization, is altered in 
these eggs. Since the maternal (and not pater- 
nal) age is critical, this parameter is likely to be 
cytoplasmic and could well be cytoskeletal. 
Indirect evidence in man (Ford & Russell 1985) 
and direct observations in the eggs of old mice 
(Eichenlaub-Ritter et al. 1985) suggests that the 
microtubules of the spindle apparatus become 
dysfunctional with increasing maternal age. 

Instability or reduced capacity of cytoplasmic 
microtubules may affect the behaviour of sperm 
after fertilization since at least two aspects of 
mammalian fertilization involve microtubular 
function. First, migration of the two pronuclei to 
the central region of the egg is under the control 
of cytoskeletal elements and can be prevented 
by microtubule inhibitors. Second, mitotic spin- 
dles are organized by maternal peri-centriolar 
material (PCM). These PCMs are readily dis- 


Table 2. Polymorphic marker analysis 





Chromosome heteromorphisms* 


3 13 M 15 A 2 





Paternal ab ab ab ab ab ab 
Maternal ab ed ec eb cd ce 
Heterozygous 

molar cells ab ace eb ¢b ad btc 
Homozygous molar 

cells aa aa aa bb bb bb 





* a, b, cand d are symbols and do not represent specific 
heteromorphisms. 


persed through the cytoplasm by treatment with 
microtubule inhibitors and, after removal of 
inhibitor, can induce multiple spindle poles 
(Howlett et al. 1985). Further, the male and 


C 


Mole 2 


"^ 


a a 





Fig. 5. The segregation of the informative chromo- 
somes 14 and 21 is shown here. The symbols a, b, c and 
d are used to distinguish the chromosomes. The het- 
erozygous cell line is depicted ‘Mole 1’ and the homo- 
zygous cell line, ‘Mole 2’. 
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female pronuclei undergo DNA replication 
independently. Thus if either migration or 
fusion of the pronuclei is delayed or fails, the 
probability of duplication of the unfused pro 
nucleus is increased. This duplication might 
apply to male or female pronuclei or could be 
limited to the male. 

Dispermic fertilization is intrinsically liable to 
produce variable outcomes because to achieve 
triploidy the two male pronuclei must reach the 
female pronucleus simultaneously. Failure to do 
so would presumably exclude one pronucleus 
from fertilization, providing it with an enhanced 
opportunity for duplication. 

This case provides evidence for the generation 
of a mosaic diploid mole by dispermic fertiliza 
tion. The presence of a paternally-derived trans- 
location has allowed us to detect mosaicism even 
though all cells had a 46,XX karyotype. The 
analysis has shown that two cell populations 
exist; one derived by normal fertilization with a 
female pronucleus and one by duplication of 
male pronucleus. We have suggested that 
duplication of a male pronucleus could readih 
occur in an egg with reduced microtubule stab 
ility and such reduced stability might often be 
expected in the cells of older women. Where 
dispermy is involved in such fertilization, the 
result is possibly less predictable than for mono 
spermy. Indeed, the final outcome would pre 
sumably depend on the position of the initial 
cleavage planes, as well as the relative viability 
and differential growth advantages of the vari 
ous nuclei. Nevertheless. this case strongly sug 
gests that male pronucleus duplication can occur 
in the presence of a competent egg nucleus 

The presence of a translocation has provided a 
rare opportunity to investigate thoroughly th: 
cytogenetic origins of a complete mole. As far as 
we are aware, this is the first report of mosaicism 
in a 46,XX 'complete' mole. There is no reason 
to believe that the translocation itself should in 
any way affect the development of the mole. It is 
therefore surprising that the results obtained 
here are not consistent with the large body ol 
data concerning the apparent non-mosaicism of 
complete moles. This anomaly leads us to sug 
gest that the mosaicism described here is less 
rare than the literature implies. Perhaps there is 
‘hidden’ mosaicism in some other moles which to 
date has defied conventional methods of detec 
tion. It seems plausible that cytogenetic analysis 
alone might often fail to detect mosaicism as 
long as one cell line was much rarer than the 
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other. Perhaps more difficult to explain is the 
evidence from biochemical markers (e.g. Lawler 
et al. 1979). The sensitivity of the assays 
employed is clearly critical to the detection of 
mosaicisms and we would urge that this be con- 
sidered in future studies of molar tissues. 

This case raises questions about the possible 
results of dispermic fertilization. These are dis- 
cussed in the light of information from other 
studies of molar and triploid pregnancies. 
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Carcinoma of the gall bladder metastatic to the cervix. 


Case report 


P. A. HALL, N. R. LEMOINE, 


Case report 


A 49-year-old white European woman pre- 
sented in March 1980 with a short history of 
severe right hypochondrial pain and no signifi- 
cant past medical history. Acute cholecystitis 
was diagnosed and initially managed con- 
servatively; she underwent an elective cho- 
lecystectomy some 6 weeks later. No unusual 
findings were noted at operation nor were any 
stones found in the gall bladder. Histological 
examination revealed signet ring adenocar- 
cinoma arising from the gall bladder epithelium 
which showed dysplastic features (Fig. 1). Two 
months later she presented again with vaginal 
bleeding and was found to have ascites and a 
mass in the right iliac fossa. Vaginal examination 
revealed an eroded cervix and a cervical smear 
was taken. The cellular smear consisted of large 
pools of erythrocytes and polymorphs together 
with clumps of irregular malignant cells with 
eccentric hyperchromatic nuclei distorted by the 
presence of large mucin filled vacuoles (Fig. 2). 
These changes were regarded as adeno- 
carcinoma. 

At laparotomy numerous pale omental nod- 
ules were found in addition to an enlarged right 
ovary. Noother abnormalities were found and in 
particular the liver and stomach were normal. 
Total abdominal hysterectomy, bilateral sal- 
pingo-oophorectomy and omentectomy were 
performed. Sections from the uterine cervix 
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showed small nodules and cords of tumour celis 
similar to those seen in the gall bladder, sur- 
rounding endocervical glands and ulcerating the 
surface (Fig. 3). Similar tumour was present in 
the ovary but tufnour was not present in the 
omental nodules which only showed fibrosis. 
The uterus and fallopian tubes were normal. 
Postoperatively, despite chemotherapy she 
developed extensive lymphadenopathy in the 
neck, axillae and the groin. Over the ensuing 5 
months she progressively lost weight, became 
increasingly jaundiced and her lymphadenopa- 
thy became more severe despite radiotherapy 
and chemotherapy. She died in November of 
that year. Permission for autopsy was withheld. 


Discussion 


Carcinoma of the gall bladder is an uncommon 
but serious disease usually affecting women pas! 
middle age. Most tumours are adenocarcinomas 
of intestinal type with variable amount of mucin 
secretion. Signet ring elements may be seen and 
can represent the bulk of the tumour (Gibson & 
Sobin 1978). The tumour in this patient was seen 
to arise from the surrounding gall bladder epi 
thelium which showed markedly atypical fea- 
tures. This together with the operative findings 
of a normal stomach indicate that this was a 
primary adenocarcinoma of the gall bladder. 

At the time of the first operation there was no 
clinical evidence of spread. The initial mam- 
festation of dissemination of the tumour was 
vaginal bleeding and cervical cytology suggested 
that this was due to adenocarcinoma. The possi- 
bility of a secondary deposit was entertained anc 
was confirmed by examination of the hysterec- 
tomy specimen. The clinical course following 
manifestation of metastasis of distant organs was 
of inexorable and rapid decline such as is typica: 
of carcinoma of the gall bladder. 

Only a single case of carcinoma of the gal! 
bladder with cervical metastasis has been pre- 
viously reported and no cytological findings 
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Fig. 1. Clumps of mucin-secreting adenocarcinoma including signet ring cells. The overlying 
epithelium shows marked atypia and nuclear hyperchromatism. Haematoxylin and eosin x 200. 


were described (Fox & Sen 1967). Cervical 
biopsy revealed a secondary deposit of signet 
ring adenocarcinoma and a primary site in the 
gastrointestinal tract was suggested. Carcinoma 
of the gall bladder was found by autopsy. The 
authors described the secondary tumour as a 
‘Krukenberg’ tumour because of its microscopic 
appearances regardless of its site. We feel that 
this term should be reserved for bilateral second- 


ary deposits of signet ring adenocarcinoma in the 
ovary and not be used in the liberal manner 
advocated by Fox & Sen (1967). 

The cytological features of secondary ade- 
nocarcinoma in the cervix have been described 
by Koss (1979) who emphasized that signet ring 
cells may be found in primary endocervical 
tumours as well as metastatic deposits from 
breast and large bowel, but who made no men- 





Fig. 2. Red cells and polymorphs together with pleomorphic mucin containing adenocarcinoma 


cells. Papanicolaou x 320. 
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Fig. 3. The stroma surrounding a normal endocervical gland is infiltrated by cords and clumps of 
mucin-secreting adenocarcinoma with occasional signet ring forms. Haematoxylin and eosin x 


200. 


tion of gastric carcinoma as a possible primary 
site. Kashimura et al. (1983) and Zhang et al. 
(1983) stressed the presence of signet ring cells 
as a strong indication of a gastric primary origin, 
particularly in oriental populations. Other fea- 
tures said to suggest a metastatic lesion include 
large cellular area, larger nuclear area, more 
discrete vacuoles, increased nuclear membrane 
thickening and more coarsely granular chro- 
matin pattern than in primary endocervical 
tumour (Kashimura et al. 1983) but these views 
are not universally held. 

Metastases may arrive in the cervix by the 
blood stream or by retrograde lymphatic spread 
from blocked pelvic lymphatic channels. Direct 
spread from a secondary deposit in the ovary or 
pelvic peritoneum is a further alternative but can 
be excluded in this case on the basis of the 
laparotomy and macroscopical appearances. It 
may be that it is the poor vascularity of the cervix 
and its high content of dense fibrous tissue that 
explains the relative rarity of metastasis to the 
cervix. 

Cases of epithelial tumours metastatic to the 
cervix have been described in the literature of 
which 76 arose in the gastrointestinal tract; 42 of 
these were gastric in origin; other common 
primary sites included breast, ovary and lung. In 
some cases, secondary deposits were incidental 
findings at the time of autopsy or in hysterec- 


tomy specimens, but in the majority of cases, 
cervical metastasis led to significant 
gynaecological symptoms. Occasionally, as in 
the case described by Fox & Sen (1967), symp- 
toms due to the secondary deposit preceded the 
presentation of the primary tumour (Lemoine & 
Hall 1986). This case illustrates the most com- 
mon mode of presentation of cervical metastasis 
with vaginal bleeding due to an ulcerated 
secondary deposit. We would emphasize that in 
any patient with a known malignancy and who 
presents with vaginal bleeding a cervical smear 
should be performed and the cytological appear- 
ances be interpreted in light of the full clinical 
picture. 
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Maternal serum «-fetoprotein, birthweight 
and perinatal death in twin pregnancy 


E. M. Walker & N. B. Patel Department 
of Obstetrics and Gynaecology, Ninewells 
Hospital and Medical School, Dundee 
DD1 9SY 


Perinatal mortality rates for singleton pregnan- 
cies are now very low in developed countries but 
the rates for twin pregnancies remain high (Patel 
et ai. 1984). Controversy still surrounds the 
value of long-term in-patient antenatal care in 
the prevention of perinatal death in twin preg- 
nancy (Saunders et al. 1985). Since preterm birth 
and growth retardation are the main causes of 
perinatal death in twin pregnancies any bio- 
chemical marker of these complications would 
be valuable in antenatal management and the 
prevention of perinatal deaths. 

Elevated levels of maternal serum a-fetopro- 
tein (AFP) m second-trimester singleton preg- 
nancies in the absence of neural tube defects, 
have been associated with an increased fre- 
quency of low-birthweight infants and increased 
perinatal loss (Brock et al. 1977, 1979; Wald et al. 
1977; Purdie et al. 1983). A similar association 
has been suggested for twin pregnancies in other 
studies (Wald et al. 1978; Ghosh et al. 1982; 
Recford & Whitfield 1985), but not all the 
women had ultrasound scans in early pregnancy 
for gestational dating. The present study 
reviewed twin pregnancies delivered in Tayside 
Region during a 5-year period from 1st January 
1980 to 31st December 1984 inclusive to investi- 
gate the relation between maternal serum AFP 
and birthweight and preventable perinatal loss 
in twin pregnancy. 


Suhjects and methods 


Information on all multiple pregnancies of more 
than 20 weeks gestation in Tayside Region is 
held on a multiple pregnancy index file. One set 
of triplets was excluded from the study and preg- 


nancies of less than 25 weeks gestation were 
excluded from the analysis. 

Between 1st January 1980 and 31st December 
1984 there were 246 twin pregnancies of z 25 
weeks gestation delivered in Tayside Region. 
Adequate notes were available for 209 (85%) of 
these and 166 of the women had both a serum 
AFP and an ultrasound scan for gestational dat- 
ing between 14 and 20 weeks gestation. Only one 
pregnancy was discordant for neural tube defect 
(one twin was anencephalic). 

The maternal serum AFP was expressed as 
multiples of the median (MoM) AFP for the 
relevant gestation in singleton pregnancies not 
complicated by neural tube defect (Ninewells 
data, unpublished). Birthweight was recorded, 
and for infants born z 32 weeks gestation the 
birthweight centile was determined using the 
nomograms of Altman and Coles (1980). Fetal 
loss was measured at first week, first month and 
first year deaths. Spearman's rank correlation 
coefficient was used to assess the statistical rela- 
tion between maternal serum AFP levels in early 
pregnancy and subsequent infant birthweight 
and gestation. 


Results 


Table 1 details the mean birthweight and gesta- 
tional age at delivery according to the maternal 
serum AFP level. There was a tendancy for high 
AFP levels in early pregnancy to be associated 
with a lower birthweight (r = —0-12) and earlier 
gestation at delivery (r = —0-16) but this was not 
statistically significant (P>0-05). 

Table 2 shows the distribution by birthweight 
centiles of twin pregnancies progressing beyond 
32 weeks in relation to serum AFP. There was no 
significant increase in small-for-dates infants 
with increasing serum AFP levels. 

The perinatal mortality for all twins born in 
Tayside during the 5 years studied was 14:3/ 
1000. The infant mortality was 26-5/1000. The 
perinatal mortality in the 166 pregnancies that 
had an ultrasound scan for gestational dating 
and also maternal serum AFP estimation was 
12-1/1000, with an infant mortality of 21-1/1000. 
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Table 1. Birthweight and gestational age in relation to maternal serum «-fetoprotein (AFP) in twin pregnancies 





Birthweight (g) 








Serum AFP Number of Gestation at 
(MoM) pregnancies Twin I Twin II Twin I + Twin II delivery (weeks) 
«1 4 2-51 (0-4) 2-64 (0-2) 5-15 (0-49) 38-0 (1-6) 
1-19 63 2.48 (0-48) 2-48 (0-46) 4-96 (0-87) 36-8 (2-3) 
2-2-9 51 2-49 (0-54) 2-56 (0-48) 5-05 (0-97) 36-7 (2-4) 
3-3-9 28 2:45 (0-59) 2-39 (0-57) 4-84 (1-14) 36-2 (2-7) 
24 14 2:36 (0-47) 2-31 (0-52) 4-67 (0-91) 36-0 (2-7) 





MoM, Miultiples of the singleton median 
Results are means (SD). 


The perinatal, first month and first year deaths 
are shown in Table 3. There were no deaths in 
association with serum AFP levels in early preg- 
nancy of > 4 MoM for singleton pregnancies 
except one twin which was anencephalic 
(AFP=7-8 MoM). 


Discussion 


An inverse relation between elevated maternal 
serum AFP and birthweight has been demon- 
strated for singleton pregnancies (Brock et al. 
1977; Wald et al. 1977; Purdie et al. 1983). Wald 
et al. 1978) described a similar association for 
twin pregnancies were unable to determine 
whether the low birthweight was due to an 
increased frequency of preterm births or small- 
for-dates infants because of the infrequent use of 
ultrasound scans to confirm gestational age. One 
of the most common causes of an apparently 
high serum AFP level 1s incorrect dates and with- 
out ultrasound scanning it is difficult to interpret 
maternal serum AFP levels. An apparent eleva- 


tion of serum AFP due to underestimated gesta- 
tion will necessarily lead to premature delivery. 
In our study, where gestation was confirmed by 
an ultrasound scan in all cases, no association 
was found between a high AFP in early preg- 
nancy and subsequent preterm delivery. 

In the present study birthweight centile for 
gestational age was calculated to determine 
whether there were more small-for-dates infants 
associated with elevated AFP levels in early 
pregnancy, but here again no significant differ- 
ence was found. 

Ghosh et al. (1982) reported a high fetal loss in 
association with elevated AFP levels in twin 
pregnancies. Of 17 twin pregnancies with mater- 
nal serum AFP levels of > 5 MoM for singleton 
pregnancies at between 15 and 20 weeks gesta- 
tion only seven resulted in normal liveborn twin 
pairs. However, their study included as fetal 
losses seven spontaneous abortions, and two 
fetus papyraceous; there was only one stillbirth. 
We have excluded pregnancies ending at « 25 
weeks gestation and fetus papyraceous, regard- 


Table 2. Distribution by birthweight centile in relation to maternal serum a-fetoprotein (AFP) in twin pregnancies 





Birthweight centile* 





«3 3-10 11-50 >50 
Maternal serum AFP Number of 
(MoM) pregnancies n (%) n (96) n (96) n (96) 
«1 4 2 (25) 3 (37:5) 3 (37-5) = 
1-1-9 61 13 (10-6) 34 (27-9) 67 (54-9) 8 (6-6) 
2-2-9 53 13(12:3) 17 (16-0) 60 (566) 16 (15-1) 
3-3-9 25 6 (12 0) 14 (28-0) 20 (40-0) 10 (20-0) 
24 13 3 (11-5) 5(19-27  16(61:5) 2 (7-7) 





"Calculated from nomegrams for singleton pregnancies (Altman & Coles 1980). 


MoM, Multiple of the singleton median 
X? test for trend = 1-74; P=0-19 (not significant) 
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Table 3. Perinatal, first month and first year death in relation to maternal serum a-fetoprotein (AFP) in twin 





pregnancies 

Number of 
Maternal serum AFP (MoM) pregnancies 
<1 4 
1-1-9 63 
2-2-9 57 
3-3-9 28 
44.9 10 
z5 4 


Stillbirths 


Neonatal deaths Postnatal deaths 
<7 days  7—«28 days 28 days—<1 year 
1 1 
1 1 1 2 
1 
1 





MoM, Multiples of the singleton median. 


ing these as obstetric events over which obstetri- 
cians have little influence. Fetus papyraceous in 
particular tends to be poorly documented and 
with increasing use of ultrasound in early preg- 
nancy, it is apparent that one sac of a twin preg- 
nancy often disappears although no obvious 
fetus papyraceous is seen on placental examin- 
ation at delivery (Varma 1979). Apart from one 
anencephalic fetus there were no perinatal or 
first year deaths in twin pregnancies where the 
maternal serum AFP level was > 4 MoM. 

Although a high maternal serum AFP may 
alert the obstetrician to the presence of a mul- 
tiple pregnancy it does not appear to be of value 
in discriminating those twins at increased risk of 
preterm delivery, being small-for-dates or dying 
in the first year of life. 
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Studies of the effect of a luteinizing hormone 
releasing hormone (LHRH) agonist (Buserelin) 
in patients with uterine leiomyomata by W. 
Matta, R. W. Shaw & M. Nye. Department of 
Obstetrics and Gynaecology, Royal Free Hos- 
pital, Pond Street, London NW3 2QG 


It has long been recognized tha: uterine 
leiomyomas are oestrogen-dependent. The find- 
ing that repeated administration of LHRH ago- 
nists cause reversible inhibition of the 
hypothalamic-pituitary-ovarian axis and a state 
of hypo-oestrogenism suggested a possible new 
approach in the treatment of uterine 
leiomyomas. The LHRH agonist p-Ser (TBu*)- 
des-Gly-NH,!°—LHRH ethylamide (3userelin 
Hoechst) was given at doses of 300 or 400 ug 
three times daily intranasally to groups of 10 
patients with a control group of four patients 
receiving no treatment. Treatment was con- 
tinued for 6 months, with monthly reviews and 
ultrasound and clinical assessment of uterine 
size and follow-up for 6 months. Low circulating 
oestradiol values were induced in all patients, 
with a mean value of 110 pmol/l and 81 pmol/l 
after 3 months on 300 ug and 400 ug respectively. 
Significant but variable reduction in uterine size 
was achieved with mean values of 42% and 46% 
of control values at 6 months in the 300 and 400 
ug groups respectively. No significant changes 
were seen in the control groups. A gradual 
increase in size was observed in many patients 
when treatment was stopped. We conclude that 
this conservative approach may be or value in 
certain patients with uterine leiomyomzata. 


Suppression of pituitary gonadotrophin release 
with a luteinizing hormone releasing hormone 
(LHRH) analogue before superovulztion for 
in-vitro fertilization (IVF) by B. Beztick, G. 
Burford, A. G. Bernard & R. W. Shaw. Aca- 
demic Department of Obstetrics and Gynae- 
cology, Royal Free Hospital, Pond Street, 
London NW3 20G 
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Twenty-two patients on an IVF programme 
were given HOE 766 (Buserelin, Hoechst), an 
LHRH analogue, by intranasal spray 100 ug 
every 4 h from the mid-luteal phase for 15 days, 
when either pure FSH (Metrodin, Serono) or 
human menopausal gonadotrophin (hMG) (Per- 
gonal, Serono) was added at a dose of two 
ampoules daily intramuscularly. In nine of the 11 
patients in the Metrodin group, laparoscopy 
retrieved 65 oocytes, 44 (68%) of which fertil- 
ized, leading to eight transfers of 27 embryos 
(3-38/transfer); four viable pregnancies resulted 
(two twins). In eight of the 11 patients in the 
hMG group, laparoscopy retrieved 30 oocytes, 
24 (80%) of which fertilized, leading to six trans- 
fers of 16 embryos (2-67/transfer). One preg- 
nancy resulted and terminated in a missed 
abortion at 8 weeks gestation. Both in the hMG- 
and Metrodin-treated groups, after an initial 
stimulated release, suppression of LH and FSH 
levels was achieved by day 11 of Buserelin. In 
the hMG-treated group serum oestradiol fell 
from a baseline of 822 pmol/l (SEM 185) to 127 
pmol/l (SEM 37-93) on day 15 of Buserelin, ris- 
ing to 1643 pmol/l (SEM 330) on day 10 of hMG. 
On average 13-13 (SEM 1-48) days stimulation 
with 29-75 (SEM 4-87) ampoules of hMG were 
required to initiate follicular growth. In the Met- 
rodin group serum oestradiol fell from a baseline 
of 1424 pmol/I (SEM 238) to 247 pmol/l (SEM 
88) on day 15 of Buserelin, rising to 5255 pmol/l 
(SEM 2692) on day 10 of FSH. On average 10-67 
(SEM 0-44) days stimulation with 21-33 (SEM 
0-88) ampoules of FSH were required. Peak 
oestradiol per viable follicle (>15 mm diameter) 
was similar for each group; 1689 pmol/l (SEM’ 
558) in the hMG group and 1483 pmol/l (SEM 
238) in the FSH group. This treatment is effec- 
tive for superovulation for IVF and overcomes 
some of the common problems, though the dura- 
tion of stimulation is prolonged compared with 
standard superovulation protocols. 
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Bacterial colonization and preterm labour: 
alterations in non-specific host defence? by K. S. 
Toth, A. D. Noble & A. T. Letchworth. Royal 
Hampshire County Hospital, Winchester, Hants 
SO22 5DG 


The association between bacterial colonization 
of the vagina and preterm labour was studied 
prospectively. Patients were divided into three 
groups: a study group of 36 women who went 
into labour and were delivered before 37 weeks 
gestaton, a control group of 20 women who 
were admitted in preterm labour but were 
delivered after 37 weeks and a second control 
group of 18 normal women who were delivered 
spontaneously at term. No patient with potential 
causes of preterm labour other than infection 
was included. The bacterial flora of the vagina 
and cervix was examined together with the histo- 
logy cf the placenta, membranes and umbilical 
cord. Maternal serum iron, transferrin, ferritin 
and C-reative protein were measured to assess 
the non-specific host defence system in preterm 
labour. There were no significant bacteriological 
differences between the groups. Bacterial colo- 
nization in patients with premature rupture of 
the membranes was similar to that of patients 
with intact membranes. Histological chorioam- 
nionitis with clinical evidence of infection was 
found in 1446 of the study group, and without 
clinical evidence of infection in 10% of all 
groups. Haemoglobin, transferrin and the pro- 
portion of patients given iron supplements were 
similar in all groups but patients in the study 
group had lower serum iron, higher serum fer- 
ritin and C-reactive protein especially those with 
clinically evident infection. Tbe non-specific 
host defence reaction may explain why infection 
with the same organism is associated with pre- 
term labour in some patients but not in others. 


Seminal analysis and clinical sperm function 
tests: definition of normal values using in-vitro 
fertilization (IVF) by P. G. Wardle, E. A. 
McLaughlin, J. A. C. Williams, J. D. Mitchell, 
P. A. Foster, E. Corrigan, B. D. Ray, A. 
McDermot,* & M. G. R. Hull. University 
Department of Obstetrics and Gynaecology, 
Bristol Maternity Hospital, Bristol BS2 8EG 
and "Regional Cytogenetics Centre, Southmead 
Hospital Bristol BS10 5ND 


We studied 118 infertile couples undergoing IVF 
at the time of diagnostic laparoscopy, they had 
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been fully investigated previously. The study 
focused on sperm function by excluding couples 
with functional female disorders, and by restrict- 
ing analysis to the fertilization of mor- 
phologically mature oocytes. Using fertilization 
in vitro as an end-point the aims of the study 
were to determine critical seminal values for 
normal fertility, and to compare seminal analysis 
with functional tests of sperm-mucus penetra- 
tion. The results showed that standard seminal 
analysis alone was a poor prognostic indicator of 
in-vitro fertilizing capacity of spermatozoa 
except when the three elements—density, pro- 
gressing motility and normal morphology—all 
fell below the individually derived critical levels 
(40 x 10%/ml, 40% and 40% respectively). The 
fertilization rate per oocyte was 67% when all 
elements of the seminal analysis were above crit- 
ical levels and 54%, 40% and 8% when one, two 
or all three respectively fell below critical levels. 
In-vitro sperm-mucus invasion testing (K-M 
test) was a better prognostic indicator of sperm 
fertility than standard seminal analysis. The fer- 
tilization rate per oocyte was 61% when the K-M 
test was positive and only 20% when the result 
was negative. The post-coital test (PCT) was the 
best prognostic indicator of sperm fertility. ‘The 
fertilization rate per oocyte was 72% when the 
PCT was positive and only 16% when the result 
was negative. The superiority of the PCT over 
the K-M test in its predictive value for fertility is 
likely to be due to it being a test of prolonged 
sperm survival as well as penetration capacity. 


The relative diagnostic value of seminal analysis, 
sperm antibody assays and a modified in-vitro 
sperm-mucus invasion test (SMIT) in infertile 
couples with negative post-coital tests, and a con- 
trolled trial of AIH treatment by C. M. A. 
Glazener, N. J. Kelly, C. Coulson, P. A. Lam- 
bert, E. M. Watt, R. A. Hinton & M. G. R. 
Hull. University of Bristol Department of 
Obstetrics and Gynaecology, Bristol Maternity 
Hospital, Bristol BS2 8EG 


Failure of sperm-mucus penetration was identi- 
fied as a cause of infertility in 94 couples after 
excluding overt coital dysfunction. The reason 
for the failure, as strictly defined by repeated 
negative post-coital tests (PCT), was deter- 
mined by (1) standard seminal analysis (normal 
at least 4 x 105/ml motile normal spermatozoa); 
(2) in-vitro slide sperm-mucus invasion test 
(SMIT, modified K-M test); (3) MAR; (4) TAT 
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on seminal plasma; (5) TAT on cervical mucus. 
The SMIT was found to correlate closely with 
seminal analysis (90% agreement, P<0-001) 
and the antibody assays on semen (81% agree- 
ment, P«0-001), and appeared t» be more 
reliable when the other tests were discordant. 
We concluded that the SMIT is both an accurate 
and simple, and therefore the most useful, 
means of diagnostic categorization of couples 
with a negative PCT. There were tco few TAT 
results on mucus to be diagnostic in chat respect. 
We found that 38% of couples with negative 
PCT had poor seminal quality and 3496 had 
seminal sperm antibodies. Sperm survival 
despite invasion of mucus was impaired in 1196 
for uncertain reasons presumably including 
sperm antibodies in mucus and functional 
defects inherent in the mucus or spermatozoa. 
The remaining 17% had normal invasion and 
survival indicating undisclosed coitz] failure in 
some cases. In a subset of 46 couples in whom 
female causes of infertility were excluded, a con- 
trolled trial of artificial insemination with hus- 
band's semen (high AIH) in 223 cycles versus 
natural intercourse 1n 252 cycles revealed no 
benefit (two and three pregnancies inthe respec- 
tive groups) even when seminal quality or the 
presence of seminal sperm antibodies was taken 
into account. 


Endometriosis and infertility: a true causal 
association? by P. A. Foster, A. Forlkes & M. 
G. R. Hull. University of Bristol Department of 
Obstetrics & Gynaecology Bristol Maternity 
Hospital, Bristol BS2 SEG 


The true association between endometriosis 
without major structural damage, and infertility 
remains elusive. We studied the question by 
comparing infertile women with ard without 
endometriosis in two ways: by retrospective 
analysis of associated functional disorders, 
through which endometriosis may be the cause 
of infertility; and by prospective analvsis of con- 
ception rates without treatment. We found no 
specific functional disorder to account for infer- 
tility, but fertility was significantly recuced, par- 
ticularly im women whose endometriosis 
involved the ovaries. We speculate that endo- 
metnosis causes infertility by a direc: effect on 
follicular function. We compared at laparoscopy 
76 women with endometriosis, 60 with normal 
pelvic findings, and 58 with inflammatory tubal 
damage. There were no significant differences in 


the rates of oligo-amenorrhoea (0, 6% and 2% 
respectively), luteal deficiency (15%, 8%, 16%) 
or oligospermia (27%, 29%, 19%), but there 
was a reduction in sperm-mucus penetration 
failure in the tubal group (24%, 24%, 7%, 
P<0-01). The cumulative conception rate at 2 
years was significantly reduced in the endo- 
metriosis group (21%, SE 10-596, P<0-01) com- 
pared with the normal pelvis group (5296, SE 
10%). The rate was also reduced in the 47 
women with minimal endometriosis (2896, SE 
12-576, P<0-01), and was markedly reduced in 
those with ovarian involvement (32) (995, SE 
11-5926, P«0-01). 


Menopausal flushes and sympathetic activity by 
Margaret C. P. Rees, D. H. Barlow, C. J. Glynn 
& A. C. Turnbull Nuffield Department of 
Obstetrics & Gynaecology and Nuffield Depart- 
ment of Anaesthetics, John Radcliffe Hospital, 
Oxford OX3 9DU 


Hot flushes are a common distressing meno- 
pausal problem associated with an acute 
increase in skin temperature, blood flow and 
cutaneous vasodilation. Skin blood flow is con- 
trolled by tonic sympathetic adrenergic vaso- 
constrictor activity. This study was undertaken 
to explore cutaneous sympathetic nervous 
system control using the vasoconstrictor ice 
response of hand blood flow in 10 flushing meno- 
pausal women, six non-flushing menopausal 
women, 22 premenopausal women and eight 
men. Nine of the 10 women experiencing hot 
flushes lacked the vasoconstrictor ice response 
present, in all the other groups examined, sug- 
gesting an abnormahty of sympathetic nervous 
system control of skin blood flow. The abnor- 
mality was independent of a flush episode since 
only one woman had a flush during testing. The 
data therefore indicate a persistent impairment 
of sympathetic control of skin blood flow out- 
with the individual episodes of neuroendocrine 
discharge which result in flushes. 


Fetal steroid binding glycoprotein by Maureen 
E. Dalton & Carl L. Ambrose. Department of 
Obstetrics and Gynaecology, St James's Univer- 
sity Hospital, Leeds LS9 7FT 


Fetal steroid binding glycoprotein (FiSBoG) is a 
recently described protein. By Scatchard analy- 
sis, it has the binding pattern of a single binding 
site. It binds dihydrotestosterone (DHT), tes- 


tosterone and oestradiol with K* of 6-4 x 108, 
3:7 x 105, 1-4 X 105 respectively. Its estimated 
molecular weight is 35 000 daltons by sucrose 
density ultracentrifugation. This high affinity 
binding protein is not sex hormone binding 
globulin (SHBG) as it does not bind 
androstenediol or androstenedione and it does 
bind on Cibracon blue F3GA Sepharose 6B, 
which SHBG does not. Human fetal steroid 
binding protein is an intracellular hepatic pro- 
tein with an allosteric binding protein so it is 
different, although possibly closely related, pro- 
tein. FiSBoG is not found in non-pregnant 
adults by present assay methods but purification 
of this glycoprotein for the raising of an antibody 
is in progress. The assay involves removing 
albumin by ammonium sulphate precipitation, 
incubating the reconstituted precipitate with 3H 
DHT and increasing amounts of cold DHT, 
passing the sample down a column of Cibacron 
blue F3GA Sepharose 6B and then washing the 
column, counting the radioactivity and using 
Scatchard analysis to quantify FiSBoG. In early 
pregnancy (before 20 weeks) FiSBoG was pres- 
ent in higher quanitites in fetal blood compared 
with maternal blood and was present in amniotic 
fluid. By late pregnancy this had changed—there 
being no FiSBoG detectable in amniotic fluid. In 
late pregnancy there was no sex difference in 
cord or maternal blood and no significant 
changes with gestation or birthweight. Higher 
values were found in maternal plasma in twin 
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pregnancies, after antepartum haemorrhage and 
stillbirth but not in small-for-dates pregnancies. 


Doppler assessed uterine blood flow in the first 
trimester of pregnancy. I. Stabile, A. Sacks, S. 
Campbell & J. G. Grudzinskas. The London 
and King’s College Hospitals, London. 


Thirty-three women with uncomplicated preg- 
nancies, and 20 women with threatened abortion 
at 6-16 weeks gestation were recruited for 
pulsed wave and continuous wave Doppler 
assessment of flow through the uterine arteries. 
The differences in measurements observed with 
either apparatus were always less than 5%. The 
resistance index (RI), and A/B values were 
measured 1n relation to gestational age and the 
occurrence of painless vaginal bleeding. A 
downward trend in resistance to flow was seen 
with advancing gestational age in the first trimes- 
ter. This gradual decline in RI 1s consistent with 
earlier findings of the typical arcuate artery flow 
velocity waveforms in the second trimester, the 
time when trophoblastic erosion of the spiral 
arteries occurs. Our findings indicate that the 
downward trend in resistance to flow com- 
mences earlier in pregnancy. Maternal uterine 
blood flow ın the first trimester does not appear 
to differ in women with threatened abortion who 
have a normal outcome, and we are expanding 
our data base to explore the possibility that a 
change in resistance index may be of prognostic 
value for subsequent complications. 
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Understanding Abortion by Mary Pipes. The 
Women's Press Handbook Series, London, 


1986, 181 pages, £3.95 


The author a freelance executive for a London 
public relations company, has written a manual 
of abortion which will be welcomed by those 
seeking to increase their skill in abortion coun- 
selling. Practical aspects are explained clearly, 
as are also the birth control methods for prevent- 
ing a further unwanted pregnancy. The text is 
interspersed with comments written or spoken 
by some 30 British and Irish women who have 
undergone abortion. The feelings they express 
evoke sadness and concern for the practical and 
emotional conflicts they suffered. In many cases 
they did not have appropriate help to use the 
experience to gain self-understanding and live 
more constructively afterwards. 

The text is written in the first person, implying 
that the author identifies strongly with these 
women. She states that her aim is to inform 
about the emotional, medical and legal aspects 
of abortion, and also 'to make it easier for 
women confidently to claim the right to control 
their bodies in the widest sense, and to view 
abortion as a positive affirmation of that right.’ 
They can then 'refute the arguments of those 
who label them as selfish and feckless'. 

Behind this statement there is anger about 
medical staff who fail to value women in vulner- 
able situations, or to share the pain of loss. 
There are no quotes from the putative fathers, 
whose feelings are not treated with much con- 
sideration. The same applies to putative grand- 
parents, and to the gynaecologists who have 
what they may see as the unhappy task of per- 
forming the operation. 

The anger of some of these women seems to 
be a resentment against being female and feeling 
out of control of life events. There is acknowl- 
edgment that the real cause of the anger 'lies 
with some deeper emotion such as previous loss 
or rejection dating back to childhood,’ and that 
counselling in depth may be the only way to 
discover the roots of such negative feelings. 

The good description of feelings after an abor- 
tion, both immediate and distant, makes it clear 


1198 


that counselling is often needed to help a woman 
come to terms with the cause of unwanted preg- 
nancy such as, for instance, the inadequate or 
inappropriate mothering that she received as an 
infant. 

The declared intention of the book is ‘to coun- 
teract Society's disapproval of abortion.' It 
might have been still more useful had it explored 
more fully ways of understanding and helping 
individual women who fail to control their fertil- 
ity for covert reasons and, finding themselves 
pregnant, experience ambivalent feelings about 
being the mother of a child. 

Robina Thexton 


The Pharmacology of the Urinary Tract edited 
by Marco Caine. Springer-Verlag, Berlin, 1984, 
167 pages with figures and tables, DM 98 


Recognition of the importance of pharmacology 
of the urinary tract has come late in the day. It 
has been due in part to the relative immunity of 
bladder and urethra to drug action and the lack 
of interest displayed in this area by clinical phar- 
macologists and the pharmaceutical industry. 
Professor Marco Caine is an internationally 
known urologist who has himself researched and 
written in this area: he is the/editor of a team of 
equally well known urologists, having similar 
research and clinical experience in their sub- 
jects. He has contributed the first three chapters 
which are lucidly written and comprehensively 
reviews the relevant neurophysiology, neu- 
ropharmacology, neurotransmitters and classi- 
fication of pertinant pharmacological agents. 
The remaining chapters deal with the treatment 
of functional disorders of the upper and lower 
urinary tracts, finally concluding with a more 
speculative chapter on the treatment of the 
several urological enigmata, some of which are 
certainly in the province of the gynaecologist. 
My only criticism concerns the chapter on the 
neuropathic bladder, which I thought was 
unclear: ‘neurogenic’ and ‘neuropathic’ were 
undefined and randomly interchanged, the clas- 
sification of neuropathy was diffuse and both 
examples of filling cystometry used fast rather 
than slow filling techniques. Tighter editing of 


the chapter would have avoided some repetition 
on therapy. 

There are few available texts on this subject. 
This volume is well-referenced and clinically 
orientated and should appeal to all clinicians 
with an interest in treatment of disorders of 
lower urinary tract function. I would commend it 
especially as a bench book to any urodynamic 
unit. 

Stuart L. Stanton 


Obstetrics and the Newborn. An Illustrated Text- 
book. Second British Edition by Norman A. 
Beischer & Eric V. Mackay. Bailliére Tindall, 
London, Philadelphia, 1986, 770 pages with 
figures and tables £14.95 


‘A week is a long time in politics’. Similarly it can 
be said that a decade is a long time in obstetric 
practice and in this time span many changes take 
place. It is not surprising, therefore, that the 
Second Edition of Obstetric and the Newborn in 
enlarged to 770 pages from 532 which was the 
length of the First Edition published 10 years 
ago. The increase in size arises from a careful 
balance between giving additional information 
to bring the reader up-to-date as exemplified in 
the chapter on 'Special investigative procedures' 
and the subtle changes in emphasis in obstetric 
practice associated with better patient education 
and what the authors describe as the 'family- 
centred approach'. 

More coloured and black and white illus- 

trations have been added which clarify the text 
admirably. The plates depicting unusual fetal 
anomalies are especially valuable. 
. Each chapter is preceded by an ‘overview’ of 
the subject about to be discussed which helps to 
focus the reader's attention. This feature proved 
popular in the authors’ companion book llus- 
trated Textbook of Gynaecology and will be 
similarly appreciated in this book. It should 
prove particularly helpful to medical students 
and pupil midwives revising for examinations. 

Since the book is aimed principally at medical 
and midwifery students, as well as primary care 
physicians, all aspects of normal and abnormal 
antenatal, perinatal and postnatal conditions are 
lucidly described and frequently illustrated. The 
chapters on neonatal care are closely related to 
the appropriate obstetric care which is as it 
should be in practice. 

The book is beautifully produced and its dark 
blue cover with contrasting white and yellow 
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lettering is eye-catching. It is modestly priced for 
its presentation and content. It can be recom- 
mended for both undergraduate and postgradu- 
ate students (medical or nursing) and all others 
engaged in clinical obstetric practice and many 
relatively mature ‘students’ could well make use 
of it to bring their lectures up-to-date. 

John McVicar 


Gynaecology Illustrated Fourth Edition edited 
by A. D. T. Govan, C. Hodge & F. Callander. 
Churchill Livingstone, Edinburgh, 1986, 490 
pages with figures and tables, £11.50 


This is the Fourth Edition of a well-known vol- 
ume first produced in 1972. It presents to the 
student a simple account of gynaecology in 
which diagrams play a major part. The illus- 
trations are well known and are well done in the 
format of black and white line drawings. There 
are no photographs and no colour but Robin 
Callander has managed to produce illustrations 
to help the understanding of many of the con- 
cepts as well as simple anatomy or structural 
surgery. 

The illustrations for abdominal and bimanual 
examinations are excellent teaching material 
showing exactly what needs to be considered. 
Throughout, the illustrators have taken a sens- 
ible line in illuminating those areas they think 
they can, but the lack of colour is apparent in 
places, such as vulval dystrophy where the 
illustrators have tried to show the histology in 
black and white while we mostly see it on slides 
in colour. A different area is the consideration of 
urinary incontinence and here the illustrators 
have taken us through the symptoms, signs and 
investigation of the subject and then shown very 
neatly the methods of trying to cure it. 

This book is recommended to all medical stu- 
dents (along with the companion volume on 
obstetrics) as an adjunct of learning. If they have 
this 1n their library with a standard textbook of 
gynaecology, they will be able to visualize what 
is happening in the subject far better than just 
looking at most standard textbooks for the 
figures are much clearer. 

Geoffrey Chamberlain 
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Statistics 
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mvestigation and the source of the data All statistical 
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where Papers omitting this information may be returned 
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sufficient information about the design and methods of 
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(5) Unusual methods of analysis should be described 
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Altman et al (1983) for advice about the presentation and 
interpretation of the statistical aspects of their research 
Altman, D G , Gore, S M , Gardner, M J & Pocock, 
S J (1983) Statistical guidelines for contributors to 
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No matter how much care is taken, mechanical dilatation of the unripe 
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spontaneous abortion in a future, wanted pregnancy. 
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force needed during the procedure, 
and so minimising the risk of 
trauma. It is the first synthetic 
prostaglandin specifically 
licensed for cervical 
dilatation prior to first- 
trimester termination. 
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inserted three hours 
before surgery, unwanted 


gemepro 





of genital 
warts — 
goo 
A | D 
Effectively == 3) Accelerates 
treats ; wm healing of 


genital pe xs herpes 
DE E>? labialis 





hyperuricaemia. Pregnancy. Side effects: Rare and usually of a 

mild and transitory nature. Only commonly associated adverse 

effect is transient raised uric acid levels. Overdose: No 

experience. Treatment should be restricted to symptomatic and 

supportive measures. Product Licence No.: 0748/0049. 

Basic N.H.S. Price: 100 £37.24. "I 


Prescribing Information 

Principal Action: Imunovir is an agent demonstrating anti-viral 
activity and possessing immunopotentiating action in viral 
diseases. Dosage: Herpes simplex: two tablets q.d.s. for 7 to 14 
days. Genital warts: two tablets t.d.s. for 14 to 28 days. (See 
Indications). Presentation: Each tablet contains 500 mg inosine 


pranobex. Indications: Management of mucocutaneous Edwin Burgess, 

infections due to herpes simplex virus (type | and/or type II) and A Division of Scanpharm Ltd., 

management of genital warts when used with podophyllin or € Longwick Road, Princes Risborough, 

carbon dioxide laser. Contra-indications: None known. Aylesbury, Bucks HPI? 9RR. 

Precautions: Patients with renal impairment, a history of gout or ™ Trademark of the Licensor, Newport Pharmaceuticals Int. Inc. 


IV 


in hospital infections 


Proven single agent success 
in a wide range of infections 


Broad spectrum cover 
includes both common and 
problem pathogens 


Highly synergistic with 
aminoglycosides ^ 


Low potential for inducible 
resistance compared with 
third generation 
cephalosporins?’ 


Well tolerated’ 





Prescribing Information. Indications: Pipril is a broad spectrum bactericidal penicillin for the treatment and peri-operative prophylaxis of systemic or local infections caused by 
sensitive organisms. Dosage: Adult patients with normal renal function should receive 4-8g daily in divided doses for mild or uncomplicated infections. In serious o: 
life-threatening infections 12-16g daily in divided doses. For peri-operative prophylaxis 2g just prior to surgery followed by at least two doses of 2g at four or six hour inter vals 

, Patients with renal insufficiency may need dosage reduction — see Data Sheet. Children 2 months to 12 years of age: 100-300 mg/kg daily in three to four divided doses. Neonates 
and infants under two months of age: 100-300 mg/kg daily in two equally divided doses. Contra-indications: Penicillin or severe cephalosporin hypersensitivity. Precautions: 
Safety for use in pregnant or lactating women has not yet been established. Side effects: Uncommon and t ypical of injectable penicillins. Administration: Pipril is presented as 
1g or 2g vials, 4g infusion bottles and 4g infusion packs containing piperacillin as piperacillin sodium. See Data Sheet or package leaflet for full details of preparation and 
administration. Product Licence No. 0095/0073. Basic NHS Price: 1g vial £2.98, 2g vial £5.90, 4g infusion bottle £11.66. 4g infusion pack (4g bottle, 50 ml WF! plus needle) 
£12.43. Further information is available on request. 


References 

1. Pipril Product Information Book. 2. Limson B.M., et al., Proc. 11th Int. Congr. Chemotherapy, 1979, 1, 297-299. 3. Prince, A., et al., Proc. 11th ICC and 19th ICAAC, 1979 
295-296. 4. Marlin, G.E., etal., J./nt.Med.Res., 1981, 9, 268-273. 5. Valenti, S., etal., Curr. Ther. Res., 1983, 33 (5), 745-750. 6. George, C.R.P., and Guinness, M.D.G 

Med. J. Aust., 1981, 1, (1), 36-37. 7. Hoogkamp-Korstanje, J.A.A., et al., J. Antimicrob. Chemother. 1981, 8, 101-106. 8. Viollier, A.F., et al., 2nd Int. Symp. Infec. immunocomp 
Host 1983, 172-174. 9. Sanders, C.C., J. Antimicrob. Chemother., 1984, 13, 1-3. 10. Minami, S., et al., Antimicrob. Ag. Chemother., 1980, 18, (3), 382-385 


I adarla | aharatariae A divicinn nf Cvanamid nf Great Rritain limited Fareham Road. Gosnart. Hants P013 OAS. Tel: (0329) 224000. PIPRIL is a trademark 


© 001010002 


by Chirardini 


Suspected embryonic deformation 
or damage should be clarified as 
early as possible. Amniocentesis 
and foetoscopy are mainly used 
for this purpose. 


Reliable results are unfortunately 
only available at a relatively ad- 
vanced stage of pregnancy. 


Thanks to the development of the 
DNA analysis and chromosomes 


Contact us for details: 


analysis of chorionic coat it is now 
possible to obtain the necessary 
test results and to initiate the re- 
sulting steps at a much earlier 
Stage of pregnancy. 


With the chorionscope chorionic 
coat can be obtained by means of 
controlled aspiration biopsy bet- 
ween the 9th and 13th week of 
pregnancy. 
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The Focus of Medical Technology. 


As the medical profession searches tirelessly 
for the means to further the investigation and 
treatment of conditions which have so far eluded 
it, there is one company motivated towards 
helping achieve that end. 


The company is Pilkington Medical Systems. 


Their expertise in electro-optical systems as 
manufacturers of medical lasers and 


endoscopes combined with the considerable 
research and development capability has 
positioned them as one of the world’s foremost 
medically innovative companies. 
So, as the world looks for the next healthcare 
breakthrough, the medical profession can look to 
Pilkington Medical Systems 


— the focus of medical technology. 


PILKINGTON 
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The Focus of Medical Technology. 
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A WOMAN CAN 
ONLY OVULATE 
ONE DAY 
EACH MONTH. 


FIRSI RESPONSE 
TELLS HER 
WHICH ONE. 





First Response is a new ovulation 
predictor test specially designed tor 
home use. Yet it's as accurate and reliable 
as professional laboratory tests.’ 

And whats more, it's from the 
makers of Tampax, the leading name in 
feminine hygiene. 

First Response uses the latest 
monoclonal antibodv technology to 
measure the surge in luteinizing hormone 
(LH) which 
triggers 
ovulation. 

] ust 
twenty minutes 
after a simple 


urine test, a 
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colour change 
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tells the woman 
if the LH surge 
Is present. 
And that means 
that ovulation 
will occur during the next 24 hours. 
First Response is superior to the 
inconvenient basal thermometer method 
that can only indicate ovulation after 


it has taken place. 
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Available only from chemists. eai 
kit covers six consecutive davs of testi 
for the month. If a woman's cvcle is ver 


irregular she may need to test longer 





3-Test Refill can | 


In these cases, a 
purchased. 

For many women, help in tii 
Intercourse to coincide with ovulatio 


may be all thev need to become pregnant 


That’s why your recommendation 
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could be so important. 
For further details of First Response 
and our services to health professional 


simply call us on Freefone 0800 5 


or write to the address below. 
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Predicts the day a woman is most able to become pregnant 
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An indication for 
Cervical Ripening for the 
Induction of Labour 


A sterile, disposable tent made of 
poly vinyl alcohol surgical sponge, 
impregnated with magnesium 
sulphate (—400mg). Availaole in 
amm and 5mm diameters, the tent 
is shaped to assure easy, safe 
insertion and passage into the 
endocervical canal to just beyond 
the internal os. 

Cervical dilation occurs by 
osmotic translocation of cervical 








fluid to the sponge causing the 
sponge to gradually and gently 
expand. 

Osmotic translocation is the result 
of the concentration of magnesium 
sulphate held in contact to the 
cervical tissue by the device. 
Dilation and softening occur with no 
high mechanical pressures on the 
cervix. 
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Cory Bros (Hospital Contracts) Co. Ltd., 4 Dollis Park, London N3 1HG. Telephone: 01-349-1081 
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if nature can’ 
deliver. 





With Seronos help you can 


As many as | in 6 couples need help in having that much longed for child. As time passes, the chances 
of pregnancy diminish causing stress and further pressure on the relationship. 


Today, the products of Serono research offer nature a helping hand. With your involvement and 
early appropriate treatment, many previously infertile couples can now be successfully treated. 


Serono Products are: Metrodin (Urofollitrophin Injection) 


Pergonal (Menotrophin Injection B.P.) 
Profasi (Human Chorionic Gonadotrophin Injection B.P.) 


Serophene (Clomiphene Tablets B.P.) 





in Fertility 
A... 


Specialists 
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For further details please contact: 





Serono Laboratories (U.K.) Ltd., 
a - > a was i: m 1 49... tt ALT PALE Tail ATATA 2021070 


STATE OF KUWAIT 
MINISTRY OF PUBLIC HEALTH 


Applications are invited for the post of 

CHAIRMAN OF DEPARTMENT OF GYNAECOLOGY & OBSTETRICS 
Candidates must hold a specialisation degree such as MRCOG or American Board 
Certification or equivalent with at least fifteen years of experience since graduation 
including at least eight years of clinical and teaching experience in the specialty. 
BENEFITS 

Starting monthly tax free salary: K.D. 7150 


Supplemented by the amount of K. D. 350 per month for ten months each year from 
the Faculty of Medicine, Kuwait University, as a teaching supplement. 


Furnished, air-conditioned housing accommodation. 


First class tickets for the appointee, wife and three dependent children on joining 
duty, termination of contract and during annual leave. 


Please apply enclosing detailed curriculum vitae to: Dr. Nail Al-Naqeeb, FRCS ED., 
Undersecretary, Ministry of Public Health, P.O. Box 5, 13001 Kuwait. 





T. Chard, London Heyes 


R. Lilford, Leeds Basic Sciences for Sedition LA 
Obstetrics and Gynaecology 


2nd edition. 1986. 53 figures; XH, 195 pages. 
Soft cover £ 14.50 
ISBN 3-54(0-162HI-3 


em 


The underlying philosophy ot this second edition remains to provide a straight- 
torward summary of the knowledge required covering the basic sciences (ana- 
tomy, physiology. pathology ete.) as applied t to human reproduction. The main 
changes are the addition of new material and revision of existing material. 
New material includes subjects in which interest has expanded greatly in re- 
cent years. such as AIDS. and an appendix on ultrasound diagnosis, and topics 
which were inadvertently overlooked before. such as congenital adrenal hyper 


Springer-Verlag plasia. Revision of existing material has been extensive, with many detailed 
Berlin Heidelberg New York changes aimed at expanding the factual base while retaining or improving the 
London Paris lokvo clarity of explanation. Finally, and probably most important, many of the 
Heidelberger Plate 3. D. H0 Berlin 33 078 Edith Ave | changes are those which have been suggested by readers and reviewers of the 


New York NY 
SRAD SHEED, : 
Vi Hongo Schorr Te vti i Tokys H 


first edition: this feedback has been invaluable to the authors and will no doubt 
prove equally useful to readers of the new edition. 
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Kari Storz THE INNO 


Endoscopes for gynaecology 


A comprehensive range of multipurpose instruments for diagnosis, documentation 
and surgery for all Gynaecological specialities. Including the exclusive Storz 
Hamou Contact-Micro-Colpohysteroscope for investigation of the portio, endo- 
cervix and uterine cavity, ranging from the panoramic view to 160 magnification 
with changing instruments. 

Amniscopes, culdoscopes, vaginoscopes for pediatric-gynaecology and 
fetoscopes, all designed to incorporate the HOPKINS optical system with unique - 
brilliance, image definition and faithful colour reproduction. 

Karl Storz offers special apparatus for documentation, eg. photography with 
automatic exposure, cinematography, with high efficient Light Source and colour | 
television recording. 

Please request our new Gynaecology Catalogue. Reprints, textbooks, films and 
a slide atlas are available on request. Our local representative will gladly visit you 
in order to demonstrate the range of instruments that interest you. 


United Kingdom agents: Manufactured in West Germany by: 
Rimmer Brothers (Rimbros Ltd.) m 

Aylesbury House Karl Storz GmbH & Co. 
Clerkenwell Green Mittelstrasse 8, Postfach 4752 
London EC1R ODD D-7200 Tuttlingen, West Germany 
Tet: 01-251 6494 Telex: 762 656. Tel: (07461) 7080 
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Human Embryo Research: 


Yes or No? - 
THE CIBA FOUNDATION ES 


In 1985 the Ciba Foundation held a | 
unique meeting to provide a forum in 
which scientists, moral philosophers, | 
doctors, and lawyers could discuss | 
the issues raised by embryo 

research. This book records the | 
fascinating and informative 
exchanges that took place. 





256 pages 
Hardback 0422 504905 £1795 
Paperback 0422 606006 £6.95 
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EI 11 New Fetter Lane, London EC4P 4EE 






Forthcoming RCOG meetings in 1987 


14th January Postgraduate Symposium 
“Gynaecology in the Elderly”, organised by the Royal College 
of Obstetricians and Gynaecologists to be held in London. 


19th & 20th January Educational Course 
"Critical Evaluation of Research in Perinatal Medicine” 


organised by the Royal College of Obstetricians and 
Gynaecologists, to be held in London. 


7th - 11th February Educational Update Course 
This includes recent advances in Carbohydrate intolerance in 
pregnancy; Heproductive Endocrinology and Infertility; 
Colposcopy and the management of cervical intraepithelial 
neoplasia, organised by the Royal College of Obstetricians 
and Gynaecologists — to be held at The Faculty of Medicine, 


Kuwait University, Kuwait. 


18th February Scientific Meeting 
“Control of Pituitary Hormone Secretion in Gynaecological 
Practice’, organised by the Royal College of Obstetricians 
and Gynaecologists to be held in London. 


Further details are available from:- Miss B J Stevens, Postgraduate 


Education Department, Royal College of Obstetricians and 
Gynaecologists, 27 Sussex Place, Regent’s Park, London NWI 4RG. 
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NEW ASPECTS IN FEMALE CONTRACEPTION - 
UPDATE AND TRENDS 


2nd Heidelberg International Symposium 
under the patronage of the 8th world congress of sexology 


Heidelberg, West Germany 
June 13-16, 1987 


The 2nd Heidelberg International Symposium on “New Aspects in Female Contraception: 
ue ds ane iod WI HUE BE held at the congress center from June 13 to 16, 1987 in 


President: Prot. Benno ann M.D., Dept. Obst. and Gynecol., Div. Gynecol, 
Endocrinology, University of Heidelberg. 
The program will include plenary lectures, free oral and poster communications, 

pe] 4 I 
Headlines of the Symposium are: oral contraception, epidemiology, cardiovascular risks. 
carbohydrate and lipid metabolism, blood coagulation, CNS effects, low dose pills, new 
progestins, risks and benefits, new IUD technology, GnRH - analogues, temperature 
computers, implantables, barriers and spermicides, immunological contraception, 
injectables, politics in contraception. 
The deadline for submission of abstracts to be considered for presentation is February 1, 1987. 
Registration fees: DM 120,-(US $ 60,-) before February 1, 1987, DM 200,- (US $ 100,-3 
after February 1, 1987. 


For further information please contact the Organizing Secretariat: Thomas Rabe, M.D. or 
Ludwig Kiesel, M.D., Universitats-Frauenklinik, Vofstr. 9, D-6900 Heidelberg, 
telephone: West Germany (62 21) 56 50 72. 


UNIVERSITÉ D'OTTAWA UNIVERSITY OF OTTAWA 


OTTAWA ONTARIO 
CANADA 
Applications are invited for the position of Chief of the Division i 
Maternal-Fetal Medicine in the Department of Obstetrics and Gynecology at the 
University of Ottawa. If the appointee has appropriate ultrasonographic expert 
he/she will also function as the Head of the Ultrasound Department at the Otta 
General Hospital. 


Candidates with a proven research background will be given preferen n 
Salary and academic rank will be commensurate wi th experience. »uitable 
candidates should be eligible for certification by the Royal Coli ege: of Physicians and 
Surgeons of Canada and for licensure by the College of Physicians and Surgeons of 
Ontario. 





In accordance with Canadian Immigration requirements, priority wil be 
given to Canadian citizens and permanent residents of Canada. 





Please forward your curriculum vitae and references prior to January 1, 
1987 to: 


Ronald J. Benzie, F.R.C.S.(C), F.R.C.O.G., | 
Professor and Chairman, Department of Obstetrics and Gynecology, 
University of Ottawa, Ottawa, Ontario, K1H 8M5. 
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How can we improve perinatal surveillance? 


There was a time when obstetric care was judged 
largely by the maternal mortality rate. Since the 
dramatic fall in maternal mortality from the mid- 
1930s onwards, however, increasing attention 
has been directed to ways of improving the out- 
come for the fetus. Vital statistics published by 
the Registrar General continue to be used as a 
barometer of the success of maternity care; but 
the information derived from stillbirth and death 
certification has been limited, partly because of 
the design of the certificates, but also because of 
the quality of the information provided by doc- 
tors. National perinatal surveys were mounted 
in 1946, 1958 and 1970 (RCOG and the Popula- 
tion Investigation Committee 1948; Butler & 
Bonham 1963; Chamberlain ef al. 1975) and 
these provided a detailed still photograph of 
events in a given week. However, apart from the 
1958 survey, they included only small numbers 
of deaths and, in addition, they were both 
expensive to mount and slow to report. Locally 
produced hospital reports have not been an 
adequate substitute, both because they take no 
account of biases due to selective referrals to 
hospital for medical or geographical reasons, 
and again, because they are based on such small 
numbers of events. 

Today's need is for continuous surveillance, 
preferably as part of a wider system of data 
collection. Such a system must be securely 
based, preferably on the obligatory registration 
of birth, so that all registrable births in popula- 
tions defined geographically are included. If 
valid and useful information is to be produced 
for perinatal surveillance, however, clinicians 
must apply soundly based definitions in a stan- 
dard manner and the resulting data must be 
assembled and analysed efficiently. 

The first six papers in this issue of the Journal 
should help us to improve the quality of peri- 
natel surveillance. The classification of perinatal 
deaths, which is so important for valid com- 
parisons between populations, is the subject of 


the first two papers. In the first of these (p. 
1204), Cole, Hey and Thomson have produced a 
revised version of the classification of death by 
‘obstetric cause’ which was used by Baird & 
Thomson (1969) to analyse deaths in the 1958 
British Perinatal Mortality Survey. This system 
attempts to reconstruct the sequence of events 
that led to the death so that obstetricians may 
seek to improve ways of dealing with whatever 
appears to be the triggering event. The revised 
version of the classification has been developed 
in the light of experience gained in the ongoing 
perinatal mortality surveys which have been 
established in Scotland (Scottish Health Service 
1985) and the Northern Region (Northern 
Regional Health Authority Co-ordinating 
Group 1984). 

To complement the classification of perinatal 
deaths by obstetric cause, Hey, Lloyd and Wig- 
glesworth have, in the second article (p. 1213), 
produced a scheme for classifying fetal and neo- 
natal deaths by clinico-pathological cause. The 
classification scheme proposed should help to 
minimize ambiguity in decisions about cate- 
gorizing particular deaths and thus foster valid 
inter-regional comparisons. 

In the third article (p. 1224), Macfarlane, Hey 
and Cole have outlined the form in which 
regions should present their data on perinatal 
mortality if they wish to take advantage of the 
Journal’s offer to publish these (Chalmers 1985). 
Several regions would appear to be in a position 
to contribute relevant data for inter-regional 
comparisons (Mutch 1986). Hopefully, it will 
soon be possible to use this approach to examine 
the pattern of perinatal mortality across and 
within the whole of the United Kingdom. 

Surveys of perinatal deaths too often lack 
denominators. An increasing amount of back- 
ground information about total births to resi- 
dents of a Health District or Region is available 
through the vital statistics generated by the 
Office of Population Censuses and Surveys 
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(OPCS). As the paper by Duley (p. 1233) illus- 
trates, however, the quality of information pro- 
vided by clinicians certifying stillbirths and 
neonatal deaths is still unnecessarily poor, partly 
because of the lamentable standard of perinatal 
pathology. The new forms of stillbirth and neo- 
natal death certificates which came into use this 
year in England and Wales should help to 
improve the quality of certification. But this can- 
not happen without more effort by obstetricians, 
paediatricians and pathologists to ensure that 
valid information is forwarded to OPCS. The 
paper commenting on perinatal definitions (p. 
1236) prepared by Chiswick on behalf of the 
Standing Joint Committee of the BPA and 
RCOG provides further illustrations of the need 
to exercise care in applying defining criteria if 
data permitting valid inter-regional comparisons 
are to be generated. 

Improved certification and the application of 
reliable nomenclature are obviously crucial 
steps in the right direction, and regionally based 
enquiries are an important stimulus for these 
changes. But we also need a reliable means of 
collecting information on every maternity in the 
country. The only sources of information at pres- 
ent are vital statistics derived from birth certifi- 
cates, but these do not include clinical 
information. Data collected at birth notification 
vary from district to district and so cannot be 
compared easily or aggregated at national level; 
and the 10% sampling of maternitv hospital 
in-patients (Maternity HIPE) ceased at the end 
of last year. 

The recommendations of the Steering Group 
on Health Services Information (the Kórner 
Committee) have relevance here. In its first 
report the SGHSI (1982) made maternity an 
exception to its working rule to concentrate only 
on information required by health services man- 
agers. As the report noted, ‘because of the inter- 
est and involvement of the relevant professional 
bodies, recommendations have been made 
about clinical data items to assist clinicians in 
reviewing the process of care (in the maternity 
services)’. Although this sounds promising, 
there have been problems. In particular, the 
Körner system is based on episodes of care 
received within a particular Health District. 
Obstetricians, midwives and paediatricians, 
however, need to know about the outcome of 
pregnancy, regardless of where the episodes of 
care took place. Just before the creation of the 
SGHSI, the RCOG and Northern Regional 


Health Authority had embarked on a revision of 
Maternity Hospital Activity Analysis which led 
to the design of the Standard Maternity Infor- 
mation System (SMIS). This system was 
designed to collect information retrospectively 
about a completed pregnancy, centring around 
the statutory notification of birth (Thomson & 
Barron 1980). SMIS also incorporated the 
means of producing (at intervals stipulated by 
the user) a fairly elaborate set of tabulations 
concerning mother and child. Although all the 
SMIS data items were incorporated into the 
Kórner minimum and optional data sets, there 
are still no adequate provisions in the Kórner 
recommendations for linking maternal and 
infant records about the same pregnancy 
(National Health Service 1985); nor has it been 
decided what tabulations should be produced by 
the system. 

While health authorities in England grapple 
with the implementation of the recommend- 
ations of the ‘Körner Committee’, Scotland has 
already achieved a system for recording the out- 
come of every pregnancy with a viable outcome. 
Using such contemporary records, up-to-date 
reports on perinatal mortality, with geo- 
graphical analysis, have been used to improve 
obstetric management (Scottish Health Service 
1985). The Scottish Health Service has the 
advantage of an information service appropriate 
to central government with a close-knit mater- 
nity service. By contrast, there are 14 English 
regions, each of which has a population of 3—5 
million, with widely differing social conditions 
and with a very variable degree of support for 
epidemiological services. 

It should be possible to ease the transition to 
an improved basis for perinatal surveillance by 
advances in computer technology. The collec- 
tion of information by form-filling is tedious, 
inaccurate, and offers the user no immediate 
feedback. Because it was unthinkable that such a 
method of data collection would be used to col- 
lect the Korner data sets, a number of centres 
were supported by the Computer Policy Com- 
mittee to experiment with the installation of 
microcomputer networks in order to collect data 
directly from the scene of action for transmission 
to mainframe computers. The encouraging 
experience of Maresh and his colleagues at St 
Mary's Hospital, London, is reported on page 
1239. Work is now going on which should make 
it possible for users of the Patient Administra- 
tion System (PAS) designed by ICL to obtain the 


advantages of SMIS whilst satisfying the need 
for episodic data by managers (both clinical and 
administrative). The trouble is that, although 
Chairmen of RHAs have agreed to implement 
Korner by April 1987, and the maternity module 
by April 1988, there are signs that the instal- 
lation of PAS, which is expensive in terms of 
skilled manpower as well as of money, will not 
cover all Health Districts in time to meet the 
deadline. Meanwhile, there is an uncomfortable 
hiatus with no national maternity data collection 
system for England since December 1985. 

The maternity service has a well established 
reputation for clinical audit; now others are 
going to follow our example, more or less 
willingly. It will be up to obstetricians to make 
their voices heard in the Health Authorities 
where decisions are being made on the alloca- 
tion of scarce computer resources. If we are seen 
to show a genuine concern for good quality infor- 
mation, backed up by locally organized 
enquiries into perinatal deaths, our case is 
irrefutable. 

S. L. Barron 
The Princess Mary Maternity Hospital 
Newcastle-upon-Tyne NE2 3BD 
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Classifying perinatal death: an obstetric approach 


S. K. COLE, E.N. HEY, A. M. THOMSON 


Summary. Consultation between the clinicians and epidemiologists 
responsible for the Perinatal Mortality Surveys in Scotland and in the 
Northern Regional Health Authority in England showed that the classi- 
fication of perinatal death introduced more than 30 years ago by Sir 
Dugald Baird still retained its utility, but that unintentional differences 
in the way cases were being classified had threatened the validity of 
temporal or geographical comparisons. To overcome this problem an 
effort has now been made to define the main terms used in this classifica- 
tion more precisely. To preserve continuity, the main structure of the 
original groupings has been retained; but the opportunity has been 
taken to adjust certain minor groups in conformity with recent ideas, 
and also to modify definitions to take into account the greatly improved 
prognosis for babies of very lów birthweight. Otherwise, it is thought 
that subclassification of the main groups offers a better method of 
exploring new hypotheses than any radical alteration of the main groups 


themselves. 


The continuing national survey of perinatal mor- 
tality in Scotland (McIlwaine et al. 1985) and the 
comparable collaborative survey now in pro- 
gress in the Northern Regional Health Auth- 
ority (Northern Regional Health Authority 
Co-ordinating Group 1984), both regularly 
analyse the obstetric factors that lie behind each 
death using the classification first used in Aber- 
deen by Sir Dugald Baird and his calleagues 
(Baird & Wyper 1941; Baird et al. 1954). Con- 
sultation between the clinicians and epidemiolo- 
gists responsible for the two surveys showed, 
however, that differences had developed in the 
way the classification was being used and inter- 
preted north and south of the border. Differ- 
ences had also developed between the way the 
classification had first been used by the original 
authors and in the way the classification was now 
being used in Scotland. 

Many of the apparent discrepancies were 
resolved by reference to the definitive descrip- 
tion of this classification by Baird & Thomson 





Correspondence: Editorial Office, British Journal of 
Obstetrics and Gynaecology, 27 Sussex Place, 
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(1969). However, this description only appeared 
in print in the second of the two books reviewing 
the outcome of the 1958 British Perinatal Mor- 
tality Survey. Its existence is not widely known, 
and its accessibility is probably limited. We have 
therefore attempted to achieve brief consensus 
working definitions of the various terms used in 
this classification, retaining as far as possible the 
spirit of the guidelines first laid down by Baird & 
Thomson (1969), while acknowledging changes 
that have taken place more recently, especially 
in the prognosis for babies of very low birth- 
weight. The present working definitions (Table 
1) carry the support of the originators of this 
classification, and we hope they will prove of 
value to others currently engaged in setting up 
other surveys of perinatal mortality both in this 
country and abroad. 

The present guidelines should be interpreted 
in the context of the statement by Baird & 
Thomson (1969) that the ‘chief purpose of a 
classification of deaths is to assist prevention’; 
that postmortem findings may be inconclusive 
from this point of view because they indicate 
how but not why the baby died; and that the aim 
of the Aberdeen classification is to identify ‘the 


factor which probably initiated the train of 
events leading to death'. To assist uniformity of 
classification a number of conventions must be 
utilized. Thus it is assumed that 'serious malfor- 
mations take precedence over all other potential 
causes of death in a given case' and that isoim- 
munization 'takes precedence over all other 
[causes] except where there is malformation'. It 
is argued that, since such problems arise early in 
pregnancy, ‘the child's life is prejudiced before 
most other causes of death have arisen’. 

There is, therefore, a sense in which the vari- 
ous causes of death listed in Table 1 (and in Table 
2) appear in a hierarchical order. Such an 
approach should not be used, however, if it leads 
to a conclusion which clearly infringes the cardi- 
nal rule that death should always be ascribed to 
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the initial factor that set the baby’s death in 
train. The test in doubtful cases is: ‘would the 
average experienced obstetrician agree that this 
particular death might have been prevented by 
elimination of the cause selected’. This cause is 
frequently very different from the immediate 
cause of death, which may be a secondary com- 
plication of preterm delivery such as intra- 
ventricular haemorrhage or a nonspecific cause 
such as ‘asphyxia’. A number of examples of the 
way the approach works out in practice are given 
in the Appendix. 


Changes 


The guidelines summarized in Table 1 differ 
from those laid down by Baird & Thomson 


Table 1. Definition of the terms used in the ‘Aberdeen’ classification 





Congenital anomaly: Any genetic or structural defect 
arising at conception or during embryogenesis incom- 
patible with life or potentially treatable but causing 
death. 


Isoimmunization: Death ascribable to blood group 
incompatibility. 

Pre-eclampsia: Only significant pre-eclampsia, a 
diastolic blood pressure of 90 mmHg or more on two 
separate days after 20 weeks gestation (140 days) with 
significant proteinuria in the absence of existing hyper- 
tensive disease before pregnancy. The full definition of 
pre-eclampsia is the same as that given by the Inter- 
national Federation of Gynaecology and Obstetrics to 
the terms pre-eclampsia and eclampsia in the 9th 
Edition of the International Classification of Disease 
(ICD Codes 642.4—642.6). 


Antepartum haemorrhage: Vaginal bleeding after 20 
weeks gestation (140 days) whether revealed or not, 
excluding antepartum haemorrhage secondary to pre- 
eclampsia (which is classified under pre-eclampsia). 
Minor degrees of haemorrhage at the start of labour (a 
‘show’), and haemorrhage due to a cervical erosion or 
polyp should be ignored, but signiflcant or recurrent 
bleeding of uncertain origin that is fairly closely fol- 
lowed by preterm labour should not be ignored. 


Mechanical: Any death from uterine rupture and those 
deaths from birth trauma, or intrapartum asphyxia 
that are associated with problems in labour such as 
disproportion, malpresentation, cord prolapse, cord 
compression, or breech delivery in babies of 1000 g or 
more. If there is no evidence of difficulty in labour, 
deaths from asphyxia or trauma should be classified as 
‘Unexplained’. Antepartum deaths associated with 
cord entanglement in the absence of strong arcum- 
stantial evidence that cord compression caused death 


(e.g. fetal death soon after external version) should 
also be classified as ‘Unexplained’. 


Maternal disorder: Include maternal trauma (such as a 
road traffic accident), diabetes, appendicitis, and car- 
diac disease, etc, if severe enough to jeopardize the 
baby. Include significant renal disease or essential 
hypertension known to be present before pregnancy. 
Also include symptomatic and asymptomatic maternal 
infection when this results in the death of the baby. 


Miscellaneous: Specific fetal and neonatal conditions 
only. Do NOT include conditions directly ascribable to 
prematurity or asphyxia before birth, because these 
deaths are attributable to the relevant underlying 
obstetric disorder. Include, however, specific fetal 
conditions (e.g. twin-to-twin transfusion) or neonatal 
conditions (e.g. inhalation of milk) where these are 
not directly ascribable to intrapartum anoxia or pre- 
term delivery. Include, also, postnatally acquired 
infection, except in babies of less than 1000 g; here the 
reason for the low birthweight is the codable factor. 


Unexplained: Deaths with no obstetric explanation, 
including unexplained antepartum stillbirths, deaths 
resulting from unexplained preterm delivery (includ- 
ing hyaline membrane disease, intraventricular haem- 
orrhage, etc) and cases of intrapartum asphyxia or 
trauma if the baby weighed less than 1000 g at birth or 
delivery was unassociated with any obvious mechan- 
ical problem. Cases should be subclassified into those 
babies weighing 2500 g or more and those of less than 
2500 g at birth. 


Unclassifiable: Cases where little or nothing is known 
about pregnancy or delivery only. Use this category as 
sparingly as possible. 





1206 S. K. Coleetal. 


(1969) in a number of minor but important 
respects. ` 


Pre-eclampsia 


The current internationally agreed definition 
(FIGO 1981) differs only slightly from that orig- 
inally used by Baird et al. (1954) for toxaemia. It 
is recommended, therefore, that the term pre- 
eclampsia should be used for ‘pregnancy-associ- 
ated hypertension which appears for the first 
time after the 20th week associated with more 
than a trace of proteinuria or symptoms com- 
monly found in the clinical syndrome of pre- 
eclampsia (headache, epigastric pain, visual dis- 
turbance, extensive generalized oedema), in a 
subject with no previous history of hyper- 
tension’. ‘In this context hypertension is defined 
as a diastolic level of 90 mmHg (12 kPa) or more, 
taken under reasonably standard conditions 
with the Korotkoff phase 4 being used to define 
the diastolic pressure (i.e. muffling)'. Hyper- 
tension present before pregnancy or hyper- 
tension developing as a consequence of known 
renal disease before pregnancy is classified as a 
"Maternal disorder’. 


Antepartum haemorrhage 


We propose to retain the assumption that haem- 
orrhage occurring in association with severe pre- 
eclampsia is ‘caused’ by the pre-eclampsia—that 
is that deaths in which both conditions were 
present should be classified as due to pre- 
eclampsia. Those who wish to make different 
assumptions (e.g. that antepartum haemorrhage 
is not causally associated with pre-eclampsia) 
may investigate the matter by subclassiication. 
Note also that the diagnosis of antepartum 
haemorrhage has to be employable from 20 com- 
pleted weeks (140 days) gestation, for reasons 
stated below (see Discussion). 


Mechanical causes 


Baird & Thomson (1969) defined an extremely 
small baby as one weighing less than 4 Ib (1815 
g); in such cases, the condition causing the low 
birthweight—if obvious—was to be given 
priority over difficultlabour or infection, on the 
grounds that it was the baby's size and imma- 
turity that accounted for the child's vulnerability 
to trauma or infection. The prognosis for babies 
of very low birthweight has improved so much 


since 1969 that it now seems right to lower the 
threshold and to express it metrically. We sug- 
gest that the threshold should be lowered to 
«:1000 g. 


Miscellaneous 


"Infection of the foetus or infant" was a separate 
category in the original classification. In the 1958 
Perinatal Mortality Survey (Baird & Thomson 
1969), however, only 1:196 of deaths were 
attributed to infection from the evidence of the 
clinical records, and it seems illogical to group 
cases where infection of the baby arose from 
maternal infection (including asymptomatic 
infections present during labour) with cases of 
primary neonatal infection after delivery. We 
therefore propose to group primary maternal 
infections with ‘Maternal disorders’, and 
primary (postnatal) infections with other ‘Mis- 
cellaneous', largely neonatal, conditions. 
Numbers are too small to have an appreciable 
effect on comparisons with vital statistics com- 
piled on the original basis. If, nevertheless, 
infections are thought to be worthy of further 
study they can be subclassified or isolated from 
the groups with which they are merged and 
studied in their own right. 


Unexplained 


The original classification divided ‘deaths of 
uncertain origin’ into ‘mature’ and ‘premature’ 
by weight (over 2500 g and 2500 g or less at 
birth). This subdivision remains important, not 
only for the sake of historical continuity, but 
because it has been shown repeatedly that the 
two groups of deaths have different epi- 
demiological characteristics with different impli- 
cations for prevention. We therefore propose to 
retain the subdivision, but to modify the dividing 
line in accordance with modern usage (WHO 
1977), i.e. ‘2500 g or more’ and ‘under 2500 pg’. 
This apparently trivial change may affect more 
babies than might be supposed, because most 
babies are only weighed to the nearest 10 g at 
birth. 


Subclassification 


Baird & Thomson (1969) listed several subdivi- 
sions of each of their main categories. Apart 
from the subdivision of ‘unexplained’ deaths by 
birthweight, and probably the division of con- 
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genital defects into those of the nervous system — to reach any consensus between the Scottish 
and others, we are not convinced that the origi- ^ national survey and the English regional survey 
nal suggestions have proved sufficiently useful to on such further subclassification. Indeed, there 
justify their incorporation into routine vital ^ are probably quite strong arguments for not 
statistics. It is, nevertheless, important that new ^ demanding uniform subclassification at the pres- 
ideas should be tested by methods that, when- ent time but rather encouraging experiment and 
ever possible, permit direct comparisons to be innovation. 

made with past experience. This can be best The separation of babies with neural tube 
achieved by using subclassifications of the main defect from other deaths due to malformation 
groups. The subclassifications suggested in ^ makes sense from an epidemiological and also 
Table 2 have been inserted to indicate how epi- from a clinical point of view given the techniques 
demiological experiment and innovation may be now available for detecting most defects ante- 
introduced without impairing the usefulness of ^ natally (note that death from a neural tube 
the main classification. We have not attempted defect is not synonymous with all death from 


Table 2. Option for the further subclassification of perinatal death 










Classification of 
Baird & Thomson (1969) 







Possible 
subclassification* 














Malformation Neural-tube defects. 


Other anomalies. 
Serological Due to the Rhesus (D) antigen. 
incompatibility Due to other antigens. 
Pre-eclampsia Without APH. 
Complicated by APH. 
Antepartum Antepartum With placenta praevia. 
haemorrhage haemorrhage (APH) With placental abruption. 
(without toxaemia) APH of uncertain origin. 


— — — — P — — í— — là — — P —X — a — — — RÀ — — ee — — i P — — o ee — ee ee — M — — — — — oe — a— — — — c— — -— ee — —— —À eee ee — — — MÀ a— — — 


Mechanical Mechanical 


Congenital anomaly 





Isoimmunization 




















Toxaemia 




































Cord prolapse or compression with 
vertex or face presentation, 

Other vertex or face presentation. 

Breech presentation. 

Oblique or compound presentation 

uterine rupture, etc. 


— e — i — — — — KM — — — —À —— — — n i — — — — — — — —À — — — — € — ee — Ra a MÀ a — — — e — —— —— — — — v — —A — s — — — ee v M a— — wa — — — 


Maternal disorder 





Maternal hypertensive disease. 
Other maternal disease. 


— — — — d—À — — —À ee ee — M — — ee a 


Maternal infection. 


— e— — — a — — — ee eee ee X eee ee — — — — — ee — ee — M — — — V — P— i a — — V a — — M — — 


Neonatal infection. 
Other neonatal disease, y Iy f 
Specific fetal conditions. A 






Unexplained 22-5 kg 
Premature Unexplained <2-5 kg 


— se — — — RÀ ee ee —í—À — — — — —À — — M I — — — M — ee — MÀ —— — — í— o — ee —À — — — M — — ee ee — 


Unclassifiable 










uA E 
* Further exploratory subclassification is made easier if each factor contributing to the death is coded using the ICD 
system. 
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CNS malformation). The separation of maternal 
hypertensive disease from other maternal illness 
is of value to those interested in all hypertensive 
disease in pregnancy whether associated with 
any detectable abnormality before pregnancy or 
not, and the separation of isoimmunization due 
to Rhesus D antigen from all other isoimmuniza- 
tion has similar clinical utility. The presence of a 
separate subcategory for maternal infection and 
for neonatal infection makes it possible to com- 
pare current trends in the prevalence cf primary 
infectious death with previously collected data 
using the 1969 version of this classification. In 
other respects the subclassification offered in 
Table 2 follows that outlined by Baird & Thom- 
son (1969). 


Comment 


The experience of three decades has shown that 
the Aberdeen classification of perinatal death 
shows remarkably few signs of obsolescence. 
Different assessors can classify a series of death 
with considerable unanimity, provided close 
attention is paid to the published definitions and 
‘working rules’. We have found that if a group of 
experienced clinicians are asked to classify the 
same cases for à second time after an interval, 
more than 99% of the cases are classified in the 
same way, while differing groups reach similar 
conclusions in 97% of cases submitted for assess- 
ment as long as they have a copy of these 'ground 
rules’ before them. Good clinical records are 
highly desirable, and an autopsy report may be 
invaluable, but the classification can yield useful 
statistics even where the notes are imperfect and 
when no autopsy is undertaken. The main 
groups specified are intended to show broad 
trends with time or differences between 
samples. As Baird & Thomson (1969) noted: ‘It 
may in some circumstances be better to classify a 
high proportion of deaths with reasonable cer- 
tainty than to use such a detailed classification 
that a substantial proportion of deaths cannot be 
classified at all'. Furthermore, if trends and 
differences are to be revealed, it is essential to 
minimize changes and differences of method. 
We believe that the present definitions, while 
modernizing the Aberdeen classification in 
several respects, are sufficiently consistent with 
the original specification to enable comparisons 
to be made with considerable confidence. We 
also believe that the same approach that has 
been used to study and classify perinatal death 


for many years should now also be used to study 
late neonatal death, though we doubt whether 
the Aberdeen classification can be used real- 
isticaly to classify babies who die more than 4 
weeks after birth. More importantly, the classi- 
fication should also be used with those babies 
who are born dead at 22-27 weeks gestation 
(Whitfield et al. 1986) since, in line with the 
recent RCOG Report (1985), we believe that ‘a 
record should be kept of all babies born alive or 
dead at 22 weeks (154 days) gestational age or, if 
born earlier, weighing 500 g or more’. Any defi- 
nition of antepartum haemorrhage must there- 
fore, for consistency, be capable of being made 
by the 21st week of pregnancy when used in the 
context of this classification (whatever the 
current generally agreed international definition 
of this term when used in connection with ICD 
code 641). 

Finally, we believe there is a case for a parallel 
fetal or neonatal classification of every perinatal 
death conducted in tandem with this maternal 
analysis, and that dual classifications, although 
cumbersome, are becoming increasingly impor- 
tant and informative as paediatric care comes to 
occupy a more central role in the management of 
most ill babies at birth. Such a concept seems to 
be supported by the World Health Organiza- 
tion’s proposal for a special perinatal death cer- 
tificate (WHO 1977) containing statements both 
about the various diseases or conditions in the 
fetus or infant and also about the various mater- 
nal diseases or conditions affecting the fetus or 
infant. Indeed, revised stillbirth and neonatal 
death certificates, in line with these recommend- 
ations, have just come in to use from the begin- 
ning of 1986 in England and Wales (but not in 
Scotland). Experience has shown, however, that 
even simple paediatric clinico-pathological clas- 
sifications such as those proposed by Bound et al. 
(1956) or Wigglesworth (1980) are capable of 
being interpreted in a very variable manner by 
different clinicians in the absence of any agreed 
‘ground rules’ of the type developed by those 
first involved in the introduction of the Aber- 
deen classification. Those currently involved in 
the Scottish National and Northern Regional 
surveys have therefore attempted to develop 
some ‘ground rules’ for such a second classifica- 
tion, and these are outlined in the companion 
paper by Hey et al. (1986) on p. 1213 of this 
issue. 
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It may help to illuminate the general principles with actual examples of the problems occasionally 
encountered when trying to develop a consistent unitary classification. 


Case A 


A healthy primigravid woman develops progressive hypertension (blood pressure 140/95 mmHg) and 
moderate proteinuria at 26 weeks gestation. Three weeks later spontaneous preterm breech labour 
develops while she is an antenatal inpatient. The cervix is still closed but no fetal heart can be heard on 
admission to the delivery area. Labour progresses rapidly and cord prolapse is diagnosed at full 
dilatation shortly before a slightly macerated baby is stillborn weighing 1-3 kg after a 4-h labour. There 
is no retroplacental clot and postmortem examination is non-contributory except that it reveals a small 
high muscular ventricular septal defect. 


Comment 


The ventricular septal defect is not the sort of problem that would compromise the fetal circulation and 
there were no other detectable congenital abnormalities so it seems wrong to ascribe death to the 
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congenital anomaly, although this was the convention followed in 1969. It would have been reasonable 
to ascribe death to cord prolapse had there been evidence that the baby was still alive at the start of 
labour, but the fetal heart was not detected in labour and the baby was slightly macerated at birth after 
a labour lasting only 4 h, so it can reasonably be assumed that the baby was dead before labour began. 
In the circumstances, therefore, this antepartum stillbirth is classified as being due to pre-eclampsia. 

In passing it should be noted that death would have been classified as Mechanical (breech) and not 
as Mechanical (cord prolapse) had the baby been alive at the time the cord prolapse occurred using the 
ground rules developed by Baird & Thomson (1969) as summarized in Table 2. 


Case B 


A primigravid woman with chronic pyelonephritis develops moderate medically controlled hyper- 
tension during pregnancy. She is then delivered electively by caesarean section of a baby weighing 2-3 
kg after generalized fetal hydropic changes are identified on ultrasound at 31 weeks gestation. There is 
no relevant family history, no evidence of infection, no sign of serological incompatibility and the 
chromosomes are normal but there is circumstantial laboratory evidence of chronic fetal anaemia due 
to feto-maternal bleeding. The baby responds to an exchange transfusion but requires ventilatory 
support from birth and dies from sudden complicating staphylococcal septicaemia when 5 days old. A 
postmortem confirms that there is no structural heart disease or other congenital malformation. 


Comment 


There is no evidence of isoimmunization or of congenital or genetic abnormality. There is underlying 
maternal ill health but nothing to suggest that this was related to the baby's death and, while the death 
was caused by sudden septicaemia, this was clearly not the problem that 'set the baby's death in train'. 
While the cause of the fetal hydrops is not known for certain the baby did have a 'specific fetal 
condition' and it seems right therefore to classify this as a Miscellaneous (fetal) death. 


Case C 


A woman who has had two healthy children born at term weighing over 4 kg has a further uneventful 
pregnancy before going into spontaneous labour at 37 weeks gestation. The fetal heart stops unexpec- 
tedly towards the end of the first stage of labour and a baby of 1-9 kg is born spontaneously by the 
vertex as a fresh stillbirth after an easy second stage lasting just 15 min. The umbilical cord contains a 
true knot. Death is ascribed to cord campression by the obstetrician, but autopsy reveals a major 
tentorial tear with extensive blood in the posterior fossa as well as features of intrapartum asphyxia. 


Comment 


Death due to tentorial damage is rare before the second stage of labour but, whatever the timing of the 
death, the lack of any disproportion or malpresentation makes death due to Mechanical difficulty an 
inappropriate obstetric diagnosis even with convincing autopsy evidence of tentorial trauma. Neither 
is a mechanical death due to a knot in the cord likely in the first stage of labour. A fetal or neonatal 
classification would ascribe death to intrapartum asphyxia with or without trauma depending on 
whether the tentorial damage was thought to have occurred before or after death but, from an 
obstetric point of view, this death has to be classified as Unexplained: birthweight «2-5 kg. In the 1969 
classification the terminology would have been ‘Uncertain: premature by weight’ but this terminology 
has lost its currency and is best avoided. The baby is a term baby of low birthweight making this a case 
where some further experimental subdivision of the classification summarized in Table 2 might be of 
value. Many would feel that intrauterine growth retardation had left this baby vulnerable to intrapar- 
tum Stress. 
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Case D 


A woman who has two healthy children becomes pregnant shortly after having a cone biopsy for 
cervical carcinoma in situ. There is evidence of cervical incompetence complicated by premature 
rupture of membranes at 29 weeks gestation and continuous loss of amniotic fluid until spontaneous 
preterm labour supervenes 5 weeks later. A baby of 2-1 kg with talipes and features suggesting 
oligohydramnios is born who dies with unrelieved cyanosis and a terminal pneumothorax after 8 h 
despite all available respiratory support, and an autopsy shows immature severely hypoplastic lungs 
(combined weight 23 g). 


Comment 


Death here is clearly caused by pulmonary hypoplasia but this would seem to be an acquired problem 
secondary to chronic oligohydramnios rather than congenital in origin. Were the cause of the 
premature rupture of membranes unexplained the death would have to be classified as Unexplained: 
birthweight <2-5 kg but since in this case it is clearly a secondary complication of a recognizable 
maternal problem the more appropriate classification is Maternal disorder. (Preterm labour due to 
subseptate uterus would be classified the same way, but idiopathic cervical incompetence would 
normally be classified as Unexplained; while such fine distinctions are somewhat arbitrary, what really 
matters in the present context is consistency of approach.) 


Case E 


A healthy primigravid woman has a pregnancy complicated by episodes of unexplained painless 
vaginal bleeding at 17 and 22 weeks. All seems well with the pregnancy on review at 31 weeks and 
sonar examination reveals a normally situated fundal placenta, but rapid progressive labour without 
any further blood loss develops 5 days later and a baby of 910 g is born with a unilateral cleft lip and 
palate. The uterus is not tender and there is no retroplacental clot. The baby dies despite attempted 
resuscitation within 30 min. Postmortem examination fails to reveal any other structural abnormality 
except a minor degree of syndactyly. 


Comment 


There must be a suspicion that this was a blighted pregnancy almost from the outset, but there is no 
evidence of placenta praevia or placental abruption, and the only episodes of antepartum bleeding are 
not ‘fairly closely followed by preterm labour’ so it seems wrong to classify this death as due to 
antepartum haemorrhage. The baby was small-for-dates and had at least two separate congenital 
abnormalities at birth but neither of the defects are even remotely likely to cause death had the child 
been liveborn. The death has to be classified, therefore, as Unexplained: birthweight <2-5 kg. Had 
the clinical features pointed to some syndrome (such as a chromosomal disjunction abnormality) 
known to be associated with an increased chance of antepartum stillbirth it would have been entirely 
right to ascribe death to Congenital anomaly. 


Case F 


A woman with anti-c rhesus antibodies has labour induced at 36 weeks and gives birth to an abnormal 
looking 2-6 kg baby with obvious haemolytic anaemia (cord Hb 9 g/dl). Six hours after an exchange 
transfusion is undertaken the baby develops severe necrotizing enterocolitis dying of surgical compli- 
cations 4 h after total colectomy. 


Comment 


The clinicians saw the necrotizing enterocolitis as a complication of the exchange transfusion making 
this a death due to Isoimmunization (due to an antigen other than the usual D rhesus antigen) rather 
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than to Miscellaneous causes (neonatal infection). However, at autopsy it became clear that the baby 
had holoprocencephaly, a severe CNS defect incompatible with long-term survival. Even though this 
abnormality did not actually cause the death in this case, it seems right to classify this death as due to 
Congenital anomaly because of the guideline that *malformation takes precedence over all other 
potential causes of death'. Holoprocencephaly is, incidentally, an example of a congenital CNS defect 
that is not a neural tube defect. 


Case G 


The rather decomposed body of a babv of 2-2 kg was found still attached to a placenta in a plastic bag 
on a town allotment. Postmortem examination fails to comment on the baby's gestational maturity 
and fails to find any cause for death but suggests that the baby must have died at least 24 h before 
delivery. 


Comment 


Too little is known about this baby to make classification possible. Had there been evidence that an 
otherwise healthy full-term baby had died from ‘want of attention at birth’ it would have been more 
satisfactory to classify the death as Unexplained because of the guideline that deaths should only be 
left unclassified if it is quite impossible to make an informed guess about the probable cause of the 
baby's death. Had there been clear evidence that the baby died of exposure after being born alive on 
the other hand, it might have been more appropriate to classify this as a Miscellaneous (neonatal) 
death. 
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Classifying perinatal death: fetal and neonatal factors 


E.N. HEY, D.J. LLOYD, 


J. S. WIGGLESWORTH 


Summary. It has been common practice in the United Kingdom for 
more than 30 years to classify perinatal deaths according to the maternal 
condition that initiated the events that led to death. However, such an 
approach tends to ignore the baby as an individual in his or her own 
right. The need for an additional classification that identifies the patho- 
logical processes occurring in the baby in every perinatal death has long 
been recognized, and the classification adopted in the 1958 British 
Perinatal Mortality Survey has now been revised with this need in mind. 


The most commonly used approach to the classi- 
fication of perinatal death in the United King- 
dom is that first adopted by Baird & Thomson 
(1969), but this concentrates on maternal factors 
and takes little account of the baby as a separate 
individual, the clinico-pathological processes 
within the baby, and the way they contribute to, 
and help to explain, the baby's death. 

Bound et al. (1956) published such a classifica- 
tion based on autopsy findings although they 
claimed no originality for their proposal, and 
indeed justified it, in part, by acknowledging 
that their proposed. groupings were only those 
already widely used by others interested in this 
issue in many different parts of the world. This 
same classification, with minor modifications, 
was later employed to analyse the results of the 
1958 British Perinatal Mortality Survey and the 
section of the book reporting the main autopsy 
findings contains useful working definitions of 
the various terms and categories used (Butler & 
Bonham 1963). Other slightly different classi- 
fications have been proposed from time to time 
(cf. Fairweather et al. 1966) but none seem to 
have displaced the primacy of the classification 
first formally proposed by Bound et al. (1956) 
and adopted by Butler & Bonham (1963). 

The classification was designed for use in cases 
where pathology had been verified by autopsy, a 
condition that may only apply to about two- 
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thirds of all perinatal deaths in Britain, of which 
less than a fifth are at present undertaken by 
pathologists with special skills in perinatal path- 
ology (Golding 1982). Consequently it has been 
suggested that a simpler grouping may be prefer- 
able, based on externally observable features 
augmented by those ascertained from the history 
(Wigglesworth 1980). However, experience in 
the Northern region and separately ın the North 
West Thames region has shown that with the use 
of modern diagnostic procedures, such as the 
range of imaging techniques now available both 
perinatally and in the neonatal period, quite 
sophisticated pathological diagnoses may be 
possible, even in infants who never come to 
autopsy. By redefining some of the categories 
used by Butler & Bonham (1963) and judicious 
editing we think it is now possible to construct a 
series of primary pathological groups into which 
most cases can be classified even in the absence 
of autopsy information. For epidemiological 
purposes, where the number of deaths is rela- 
tively small, or where less detailed information is 
available, a simpler series of broader categories 
may remain more appropriate. 


Changes 


The working definitions we have used for the 
various categories in the currently proposed 
classification are summarized in Table 1, and the 
extent to which the classification we are now 
proposing differs from that used by Butler & 
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Table 1. Definition of the terms used when -lassifying the main fetal and neonatal factors involved in any perinatal 


death 





Congenital anomaly. Any genetic or structural defect 
arising at conception or during embryogenesis incom- 
patible with life or potentially treatable Fut causing 
death Separate out deaths associated with a neural 
tube defect and death caused by a chromosomal, car- 
diac or renal abnormality from deaths due to other 
miscellaneous or multiple abnormalities. 


lsoimmunization: Deaths due to feto-maternal blood 
group incompatibility. 


Asphyxia before birth (whether the baby is stillborn or 
not): Specify whether the insult originated before or 
during labour. All non-maiformed stillborn babies are 
arbitrarily classified as dying of asphyxia unless death 
is due to a specific recognizable conditicn such as 
idiopathic hydrops fetalis, twin-to-twin transfusion 
etc, or there is evidence of malformation, isoimmu- 
nization, trauma or infection. It would be assumed 
that asphyxia developed during labour unless there is 
reasonable evidence to the contrary if the baby was 
alive when labour started. 


Birth traurna Death during or after birth due to rup- 
ture of the liver, splenic avulsion, or due to serious 
damage to the falx, tentorium, great cerebral vein or 
cervical spine during delivery. Where there is clinical 
Or postmortem evidence of severe fetal asphyxia, 
death should be ascribed to asphyxia before birth (see 
above) unless it is clear that trauma is the more 1mpor- 
tant factor. 


Severe pulmonary immaturity: Babies with structural 
immaturity of the lung so gross as to render sustained 
ventilatory support unsatisfactory from the outset. 
Such babies are almost always less than 27 weeks ges- 
tation at birth. 


Bonham (1963) is outlined in Table 2. The main 
differences are as follows. 


Congenital anomaly 


Extensive experience in the Northern region 
confirms that clinicians do not usually have any 
difficulty in deciding which neonatal deaths fail 
into this category: it may be more difficult, how- 
ever, to decide whether a stillborn baby has died 
of a malformation or merely with a malforma- 
tion. If the defect was one that would have 
inevitably caused death after birth anyway (such 
as bilateral renal agenesis), classification is easy 
because the anomaly was clearly ‘incompatible 
with life’ even though it is difficult to explain why 
the defect caused death before birth. It may be 


Hyaline membrane disease (HMD): Death due to pul- 
monary immaturity or surfactant deficiency Specify 
whether there was significant periventricular bleeding 
(or infarction) or secondary infection as well 
Intracranial haemorrhage: Separate deaths due to 
intraventricular or penventricular haemorrhage 
(and/or infarction) from other intracerebral haemor- 
rhage (such as subdural or subarachnoid bleeding. 
Exclude intraventricular and periventricular haemor- 
rhage associated with potentially lethal HMD, and 
other haemorrhage secondary to trauma or asphyxia 
before delivery (see above). 

Infection (including necrotising enterocolitis): Include 
antepartum as well as postpartum infection but 
exclude infection secondary to treatment for HMD. 
Separate deaths from necrotising enterocolitis from 
other deaths, and indicate, ın the remaining cases, 
whether the infection was thought to have been 
acquired before the onset of labour, during delivery, 
or after birth. Specify site and organism. 
Miscellaneous Death due to other specific fetal and 
neonatal conditions. Specific fetal conditions include 
tumours, unexplained hydrops fetalis and death due to 
the twin-to-twin transfusion syndrome. Specific neo- 
natal conditions include aspiration of milk or gastric 
contents, unexplained pulmonary haemorrhage, pul- 
monary hypoplasia due to prolonged loss of amniotic 
fluid (primary hypoplasta being classed as a malforma- 
tion), persistent transitional circulation (ın the 
absence of underlying aspiration or surfactant defi- 
ciency), and blood loss unassociated with trauma. 
Unclassified or unknown: Other madequately docu- 
mented deaths, unattended deliveries, unexpected 
and unexplained cot deaths 


equally difficult to explain why an exomphalos 
should cause death before birth and an isolated 
exomphalos would not, by itself, usually cause 
death after birth with skilled surgical treatment. 
However, it is known that there is an increased 
risk of stillbirth in such babies; we therefore 
accept these deaths as being ‘due’ to congenital 
anomaly. This would not generally be true for a 
baby with an isolated segmental jejunal atresia; 
note, however, that if polyhydramnios were to 
cause death as a result of premature labour or if 
late diagnosis or a complication of surgical treat- 
ment were to cause death in such a baby, it would 
be appropriate to ascribe death to the known 
congenital anomaly since, even though the 
atresia was potentially treatable, it did, in this 
instance, cause death. 
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Table 2. Classifying perinatal death: fetal and neonatal factors 


Classification of Current 
Butler & Bonham (1963) classification 


Congenital malformation Congenital anomaly 























Suggested 
sub-classification* 









Chromosomal defect 
Inborn error of metabolism 
Neural tube defect 
Congenital heart disease 
Renal abnormality 
Other malformation 


— — — — —À — —À — ee — — u— — — a—— — — — — — —À — — — — — —X — M — P — — ee — —— — — — — — — — —MÀ a— — ee — ee Mí ee ee — 








Isoimmunization Isoimmunization 
Antepartum death with autopsy| Antepartum asphyxia 
evidence of anoxia 
Antepartum death without 
autopsy evidence of anoxia 
Intrapartum death with autops 
evidence of anoxia 
Intrapartum death with autop 
evidence of anoxia and trauma 
Intrapartum death without 
autopsy evidence of anoxia or 
trauma 


— ee — — — — — ]— — M — í— — — — — M n — — — —À —— — — — — a — — — — — — — — — —À — — — 


Cerebral birth trauma Birth trauma 
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Pulmonary immaturity 

















Intrapartum asphyxia 
























Neonatal death (no autopsy 
abnormality) 
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Hyaline membrane disease | HMD 
HMD with IVH 


(HMD) 
HMD with infection 
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Hyaline membrane 

























Intraventricular haemorrhage 
Other intracranial bleeding 


— — — M —À —À — H— P— — MÀ ——À i— — ee ee ee — a — — M — — e — —í — — —M P ——À — — — ee ——À — — — — —À — — — —À 


Intraventricular haemorrhage | Intracranial haemorrhage 





— — — — ee ee ee ee ee ee ee —À 





Infection Necrotizing enterocolitis 
DB ae ee aye es NE Antepartum infection 
Intrapartum infection 
Postpartum infection 
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Massive pulmonary 
haemorrhage 
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Unclassified or unknown Cot death 
Unattended delivery 
Undocumented or unclassified 










* Further detailed subclassification is rendered much easier if each congenital anomaly and each factor r contnibutig 
to the death is separately coded using the ICD system. 
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Some congenital anomalies fall uncomforta- 
bly between the two extremes alreadv referred 
to. Here it may be necessary to take all the 
available information 1nto account berore mak- 
ing the most informed judgement possible. Thus 
in Turner's syndrome it may be necessary to 
consider each case on its merits. If a girl with 45X 
is found to have extensive cystic hygromata in 
early fetal life, late fetal death or stillbirth is 
really extremely likely. If, on the other hand, 
45X is recognized on a routine amniocentesis 
and major structural abnormalities are absent, 
one would not expect the baby to be stillborn. 

Problems arise where several separate abnor- 
malities are found after birth in a stillcorn baby 
all of which (taken singly) are relatively minor, 
and none of which (in themselves) can be said to 
'explain' the death. We have taken the view that 
itis not unreasonable to classify death as due to a 
‘congenital anomaly’ when three or more such 
abnormalities are found, even though we can not 
explain precisely what was going on before birth, 
accepting that the identified anomalies, though 
minor, may be the only visible manifestation of a 
much more severe (but unrecognized) syndrome 
or fetal disorder (particularly where there 1s 
associated evidence of fetal growth retardation). 

There has always been a common policy to 
include babies dying with a recogniza»le chro- 
mosome defect with other babies dying of a 
structural abnormality (since many of these 
babies look abnormal). In the past, however, 
babies with a genetically determined disease 
(such as cystic fibrosis) or an inborn error of 
metabolism (such as galactosaemia) have often 
been classified as dying of a 'specific fetal or 
neonatal condition' (Table 2 category Z1). Such 
a dichotomy seems illogical; it will alsc become 
increasingly inappropriate as techniques are 
developed for diagnosing more of these condi- 
tions antenatally. We therefore classify all single 
gene defects as Congenital anomaly. 

We have grouped babies with a severe defor- 
mation of early onset (such as a major amniotic 
band anomalad) with the other perinatal deaths 
that are unequivocally due to problems ‘arising 
at conception or during embryogenesis'. How- 
ever, Butler & Bonham (1963) included deaths 
due to deformation (such as an extrauterine 
pregnancy or pregnancy in one horn of a bicor- 
nuate uterus) in the 'Miscellaneous' category 
along with congenital tumours and harmar- 
tomas. It is often difficult to decide waether a 
case of arthrogryposis or congenital poren- 


cephaly should be classified as a congenital 
anomaly or as a miscellaneous death; we have 
classified these conditions as Congenital anom- 
aly unless there is clear evidence that the damage 
occurred after the fourth month of pregnancy. 
Babies with isolated pulmonary hypoplasia pres- 
ent a special problem. Where there is reasonably 
strong retrospective evidence of prolonged loss 
of amniotic fluid and severe oligohydramnios we 
would classify these deaths as due to a recogniz- 
able 'specific fetal or neonatal condition', but 
other cases have to be classified as congenital in 
origin 

since malformation now accounts for between 
a quarter and a fifth of all perinatal death, there 
is probably a case for further sub-dividing this 
major category of perinatal loss (see Table 2). 


Antepartum and intrapartum asphyxia 


A unique feature of the 1958 Perinatal Mortality 
survey was the trouble taken to ensure that 
almost every baby that died was subjected to 
detailed examination by one of a small group of 
experienced pathologists working to a common 
study protocol. Detailed autopsy information 
was available on 93% of all the perinatal deaths 
occurring in March. In addition to this, histologi- 
cal samples from each perinatal death were 
available for review by a central panel in 87% of 
all the babies. The pathologists responsible for 
the analysis of the deaths in the 1958 survey 
therefore felt justified 1n separating out those 
stillbirths where there was autopsy evidence of 
asphyxia (small haemorrhages in the visceral 
and parietal pleura in the chest, congestion of 
the liver, spleen and adrenal medulla, and/or 
meconium or amniotic debris in the bronchi or 
alveolar ducts) from those where there was no 
such evidence. Such a distinction is, however, 
difficult to sustain except in the context of a 
research study with consistent, high quality, 
autopsy information including mandatory pul- 
monary histology. It may also be helpful to sep- 
arate out cases where death from asphyxia has 
clearly been caused by placental abruption as a 
special sub-category, but this approach is not, of 
course, necessary if each perinatal death is sub- 
jected to dual classification (Cole et al. 1986). 
Note that we have preferred the term asphyxia 
to anoxia or hypoxia (although hypoxia seems to 
be the term now generally preferred in obstetric 
circles) because asphyxia implies interference 
with all gaseous exchange and not just lack of 


oxygen. The problems encountered after birth 
are usually thought to be due to the synergistic 
effect of oxygen lack, carbon dioxide retention 
and the resultant mixed secondary acidosis, and 
we believe that interference with gaseous 
exchange before birth may also, on occasion, 
involve some variable combination of these 
factors. 


Birth trauma 


The 1958 Perinatal Mortality Survey only 
included deaths due to cerebral birth injury con- 
firmed at autopsy. Evidence of cervical damage 
was not always looked for, and cases of 
haemoperitoneum associated with subcapsular 
liver haematomata were grouped with deaths 
due to asphyxia. We have preferred to include 
these deaths with other deaths due to trauma. 
The 1958 survey also separated deaths in which 
there was evidence of asphyxia as well as trauma 
from those where there was no autopsy evidence 
of asphyxia. We have found such a distinction 
difficult to sustain on the basis of routinely avail- 
able post mortem evidence, although it often 
appears almost deceptively easy to make such a 
distinction when the autopsy findings are read in 
the context of the available clinical narrative. 
Deaths with evidence of birth trauma are now 
only about a tenth as common as they were 30 
years ago in British obstetric practice; as they are 
so rare it does not seem appropriate to retain a 
separate category for deaths with evidence of 
both trauma and asphyxia and another category 
for deaths with trauma but no evidence of 
serious antecedent asphyxia. Where there is evi- 
dence of both trauma and asphyxia without any 
clear evidence that one caused the other, we 
believe a clinical decision has to be made as to 
which factor played the dominant role in bring- 
ing about death 1n any given case. 


Neonatal death without apparent autopsy 
abnormality (no histological lesion) 


Such deaths were quite common in the 1958 
survey. On closer examination these babies 
formed a rather heterogeneous (and rather 
unsatisfactory) group. When reanalysed in con- 
junction with the available clinical narrative, it is 
clear that most of the deaths were probably due 
to severe pulmonary immaturity or intrapartum 
asphyxia (although some very early deaths were 
associated with clinical evidence of respiratory 
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distress, and these were probably deaths due to 
surfactant deficiency that occurred before there 
was time for the secondary proteinaceous exu- 
date to manifest itself as a hyaline membrane). 
We suggest, therefore, that, while a category of 
this type should be retained, it should only be 
used for babies who are manifestly previable, or 
who have histological evidence of severe struc- 
tural pulmonary immaturity (and not merely of 
biochemical immaturity due to surfactant defi- 
ciency), and redefined as such. 

Unfortunately it can be extremely difficult to 
decide whether a small and very immature baby 
who dies within an hour or two of birth died of 
intrapartum asphyxia, untreatable pulmonary 
immaturity, or hyaline membrane disease. À 
comparison of coding practice between Scotland 
and the North of England revealed a major 
difference in practice here even though both 
surveys were using identical written criteria for 
classifying these deaths (Table 1). Such prob- 
lems are not unimportant if the results of any 
analysis using this classification are to be used to 


. audit clinical practice, since death from intrapar- 


tum asphyxia shortly after delivery might well be 
looked upon as being the obstetrician's ‘fault’, 
and death from hyaline membrane disease as 
being the paediatrician’s ‘fault’, while death 
from untreatable structural lung immaturity is 
obviously no one's ‘fault’. We have attempted to 
obtain some uniformity of practice ın this area by 
classifying all these babies as dying of hyaline 
membrane disease if they were ever got 'into a 
clinically stable condition after resuscitation 
with adequate respiratory exchange and a good 
circulation'. Other babies are arbitrarily cate- 
gorized as dying of intrapartum asphyxia if they 
were of more than 26 weeks (188 days) gestation 
at birth, and as dying of pulmonary immaturity if 
they were 26 weeks gestation or less (unless 
there are overwhelming grounds for interpreting 
the available evidence differently). Where ges- 
tation is completely unknown it may be accept- 
able to use a birthweight of 750 g to separate 
these two groups (although this does not quite 
equate with a gestation of 188 days). 


Intraventricular haemorrhage and 
periventricular infarction 


Intraventricular bleeding (IVH) with or without 
periventricular ischaemia and hyaline mem- 
brane disease (HMD) or the late sequelae of 
treated hyaline membrane disease often coexist. 


1218 E. N. Hey etl. 


In the 1958 survey an attempt was made to say in 
such cases which of these two factors was the 
more important and then to ascribe death to this 
cause. We have not found such an arrangement 
sustainable and believe that any clinical sub- 
classification should contain a category for 
‘HMD with IVH’ where both these factors are 
clearly of major relevance. 


Other intracerebral haemorrhage (or infarction} 


Other intracerebral bleeding serious enough to 
cause death is rare after cases of intraventricular 
haemorrhage or periventricular ischaemia or 
haemorrhage of the type normally associated 
with preterm delivery before 32 weeks gestation 
and cases clearly caused by intrapartum trauma 
or asphyxia are excluded. We have, however, 
almost against our better judgement, been pre- 
vailed upon to include such a category because 
such deaths obviously merit close examination 
and study. For most epidemiological purposes, 
such deaths are usually best grouped with other 
‘Miscellaneous’ deaths. 


Massive pulmonary haemorrhage 


Much the same argument applies to cases of 
pulmonary haemorrhage. For reasons that are 
far from clear such deaths are now very much 
rarer than they were in 1958. It is difficult, there- 
fore, to justify the retention of a spec:fic sub- 
category for these deaths. These deaths should 
be identified as such but then included for most 
epidemiological purposes with other mus- 
cellaneous deaths due to other known, tut rare, 
fetal and neonatal conditions. 


Isoimmunization 


We have retained isoimmunization as a separate 


category for historical reasons, but others may 
wish to classify such deaths with other mis- 
cellaneous deaths now isoimmunization is so 
uncommon, since these cases can easily be iden- 
tified as such by reference to the maternal classi- 
fication (Cole et aj. 1986). 


Infection 


Intrapulmonary infection was separated from 
extrapulmonary infection in 1958. Deaths due to 
primary pulmonary infection are now re_atively 
rare and we believe it is therefore better to group 


together all deaths where infection is the 
primary factor responsible for the chain of 
events leading up to the child's death. For clini- 
cal purposes it is probably more helpful to sub- 
classify such cases by their timing in relation to 
birth rather than by the site of, or the organism 
responsible for, the infection. We have elected 
to include necrotizing enterocolitis, a condition 
almost unknown to the pathologists responsible 
for the 1958 survey, with deaths due to infection 
rather than with other 'specific (miscellaneous) 
neonatal conditions’. We do not imply by this 
that we think bacterial invasion of the bowel is 
necessarily the primary trigger factor; 
generalized infection does, however, frequently 
supervene in cases where necrotizing entero- 
colitis eventually leads to death. 


Comment 


We have tried to modify and adapt the classifica- 
tion used during the 1958 British Perinatal 
Mortality Survey in such a way that it can be 
applied without too much uncertainty in most 
cases where autopsy information is sketchy or 
nonexistent (without 1mplying that the lack of 
any detailed autopsy information in many 
current perinatal deaths is anything other than a 
national disgrace). The changes proposed are 
not, however, in themselves, so radical as to 
invalidate any comparison with the 1958 data. 
We have recommended a classification into 11 
groups. However, some further subclassification 
is almost certainly called for. This can best be 
achieved in a flexible wav by recording the Inter- 
national Classification of Disease (ICD) code 
number for each main factor contributing to the 
death, but an enlargement of the proposed clas- 
sification into a total of 24 subgroups as sug- 
gested in the final two columns of Table 2 1s all 
that is necessary for most purposes. Such a 
detailed subclassification is, nevertheless, 
unwieldy for most epidemiological purposes, 
unless the number of deaths available for analy- 
sis is as large as it was in the 1958 survey (6500 
perinatal deaths). Even in their analysis of the 
2300 deaths in March, those responsible for the 
1958 study felt that the 18 subgroups they had 
defined were better regrouped, for most pur- 
poses, under just six major headings (Butler & 
Bonham 1963, p. 196 and Fig. 65.1). These six 
groups are, in fact, very similar to those pro- 
posed independently by Wigglesworth (1980). 
The 24 subcategories we have suggested here 


can easily be reduced to the same six major 
categories as outlined in Table 3. 

The main requirement of any such classifica- 
tion, if it is to be used for epidemiological pur- 
poses, ıs consistency of interpretation. 
Experience with the continuing perinatal mor- 
tality surveys now 1n operation throughout Scot- 
land and in the Northern Regional Health 
Authority in England shows that consistency can 
be hard to achieve even when definitions of the 
various terms in use are available to all con- 
cerned at local level (Table 1). We believe it may 
be helpful, in this context, to take a leaf out of 
the botanist's book (if the unintentional pun 
implicit in this phrase can be excused) and con- 
struct a hierarchical, dichotomous, decision- 
making tree to cope with this difficulty (see 
Appendix). This inevitably introduces a degree 
of arbitrariness but it does reduce inconsistency 
of classification. Thus when a baby with Trisomy 
2] dies with congenital heart disease it can be 
difficult to decide whether to classify this death 
as due to the ‘chromosomal defect’ or to the 
‘congenital heart disease’. Reference to the 
Appendix can help to resolve many of these 
dilemmas. 

Experience in the Northern region suggests 
that the use of this key greatly improves consis- 
tency of classification, although a few inconsis- 
tencies will still occur from time to time if survey 
returns are not scrutinized centrally. A path- 


Table 3. A short classification of perinatal death 


A Congenital anomaly Deaths that had their origin at 
conception or during embryogenesis (Categories 
1-6) 

B Unexplamed death prior to the onset of labour: 
Deaths due to asphyxia and other unexplained 
antepartum deaths (Category 8) 

C Intrapartum events: Deaths before or after birth 
due to events occurring during labour (Categories 9 
and 10) 

D Conditions consequent upon preterm birth: Deaths 
due to pulmonary immaturity, hyaline membrane 
disease, intraventricular and periventricular haem- 
orrhage or infarction or their complications (Cate- 
gories 11-15) 

E Other specific conditions: All other deaths due to 
intracranial haemorrhage. Deaths due to iso1mmu- 
nization, or infection, and deaths due to other 
specific miscellaneous conditions including une- 
quivocal cot death (Categories 7 and 16-22) 

F Unclassified: Inadequately documented deaths 
(Categories 23 and 24) 
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ology review panel scrutinizing some of the his- 
tological material (including, in particular, 
pulmonary histology) can further enhance con- 
sistency. The classification outlined in Table 2 is 
relatively unaffected by such issues, however, 
and the summary classification in Table 3 is 
almost completely unaffected as long as alloca- 
tion is reached using the approach outlined 
above. If this is not done, however, the appar- 
ently simple classification outlined 1n Table 3 is 
capable of being interpretated in a variety of 
different ways. Thus it has been argued that all 
stillbirths due to proven placental abruption 
before the onset of labour should be grouped 
with other 'specific conditions causing death' 
rather than with ‘unexplained death prior to the 
onset of labour' since the cause of the asphyxia is 
not unknown (even if itis still unexplained). This 
would move many deaths from category B to 
category E in Table 3. Such an approach would 
be logical enough but it would be radically dif- 
ferent from the way in which this grouping was 
first employed in the 1958 survey. Similar uncer- 
tainty would surround decisions about whether 
to ascribe the death of a very immature baby 
shortly after birth to category C or category D, 
rendering even the simple grouping outlined in 
Table 3 almost useless for epidemiological 
purposes. 

It may be questioned whether there is any 
need for an intermediate classification between 
the simple one shown in Table 3 and one based 
on the use of ICD codes as proposed by the 
FIGO Standing Committee on Perinatal Mor- 
tality and Morbidity (1982). We feel that such an 
intermediate classification does have a place in 
the analysis of perinatal death over a period of 
time and for comparative purposes in different 
NHS regions. Derivation of a primary patho- 
logical finding or mode of death working back- 
ward from the ICD codes 1s highly dependent on 
precise and accurate coding and this is all too 
seldom achieved in practice. 

We do, however, stress that any interpretation 
of perinatal mortality depends not only on an 
understanding of the nature of the dead popula- 
tion but also on an understanding of the total 
birth population from which the deaths have 
been derived. Comparisons based on the use of 
this, or any other, classification of perinatal 
death will be uninterpretable unless factors such 
as the birthweight and gestational age distri- 
bution of the surviving, as well as the dead chil- 
dren are taken into account. 


1220 E. N. Hey et al. 
Acknowledgments 


The first two authors were authorized to collab- 
orate with Professor J. S. Wigglesworth in 
writing this statement on behalf of the Northern 
Regional Co-ordinating Group and The Scottish 
Perinatal Mortality Committee. 

The Co-ordinating Group responsible for the 
Northern Regional Survey currently consists of 
Dr R. G. Welch (Chairman), Mr S. L. Barron, 
Mr C. H. W. Bullough, Dr E. N. Hey, Mr R. 
Layton, Mr R. A. McNay and Dr D. Morris. 

The current members of the Scottish Com- 
mittee are Professor Sir Malcolm Macnaughton 
(Chairman), Dr S. Cole, Dr A. Gibson, Dr M. 
Hennigan, Dr R. C. Howat, Dr. D. W. Holton, 
Dr D. J. Lloyd, Dr G. M. McIlwaine, Dr N. 
Patel and Miss A. N. Taylor. 


References 


Baird, D. & Thomson, A M. (1969) The survey peri- 
natal deaths reclassified by special clinico-patho- 
logical assessment. In Perinatal Problems. The 
Second Report of the 1958 British Perinctal Mor- 
tality Survey (Butler, N. R & Albermar, E D, 


Appendix 


eds), Churchill Livingstone, Edinburgh, pp. 200- 
210 

Bound, J. P., Butler, N. R. & Spector, W. G (1956) 
Classification and causes of perinatal mortality. Br 
Med J ii, 1191-1196, 1260-1265. 

Butler, N. R. & Bonham, D. G. (1963). Perinatal 
Mortality The First Report of the 1958 British Peri- 
natal Mortality Survey. E. & S. Livingstone, 
London, pp. 186-227. 

Cole, S K , Hey, E N., & Thomson, A M. (1986) 
Classifying perinatal death: an obstetric approach. 
Br J Obstet Gynaec 93, 1204-1212 

Fairweather, D. V. I., Russell, J K., Anderson, G.S , 
Bird, T., Millar, D G & Pearcy, P A M. (1966) 
Perinatal mortality in Newcastle upon Tyne 
1960-62. Lancet i, 140—142. 

Golding, J. (1982) The frequency of perinatal post- 
mortems in Britain in 1980. In Fetal and Neonatal 
Pathology (Barson, A. J., ed), Praeger, East- 
bourne, pp 167-170. 

FIGO Standing Committee on Perinatal Mortality and 
Morbidity (1982) Monitoring and Reporting Peri- 
natal Mortality and Morbidity. The Chameleon 
Press Ltd, London. 

Wigglesworth, J. S. (1980) Monitoring perinatal mor- 
tality—a pathophysiological approach. Lancet ii, 
684-686. 


A flow chart for classifying fetal and neonatal factors involved in perinatal death 


1. Was the baby stillborn? 
OS: Suus Go to 2 
No Go to 15 


. Did the fetus have a major malformation incompatible with life (with or without surgery) or of a 


type associated with a significantly increased risk of intrauterine death (e.g. certain chromosome 
anomalies, amniotic band anomalads, etc)? 


Yes . Go to 10 
No . Go to 3 
3. Was death due to blood group incompatibility or a complication of treatment for blood group 
isoimmunization? 
Yes .... Isoimmummzation (Category 7) 
NO  .... Go to 4 


. Did the fetus have any other recognizable cause for death such as a tumour, idiopathic hydrops 


fetalis or evidence of the twin-to-twin transfusion syndrome? 


Yes. Miscellaneous (Category 21) 
No . . Goto5 
5. Was there evidence of fetal infection? 
Yes . Go to 36 
No...  Goto6 
6. Was the baby delivered by elective section before the onset of labour? 
Yes .. Antepartum asphyxia (Category 8) 


No Go to 7 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


LT. 


18. 
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. Was the birth concealed, unattended, or completely undocumented? 


Yes . Unattended delivery (Category 23) 
INO iouis Go to 8 


. Did the fetus die during delivery and show autopsy evidence of trauma (such as rupture of the 


liver, splenic avulsion, fracture/dislocation of the occipital bone, or serious damage to the falx, 
tentorium, great cerebral vein, or cervical spine) not probably caused by urgent attempts to 
deliver an already very asphyxiated baby? 


Yes . Birth trauma (Category 10) 
INO uiis Go to 9 
. Was there reasonable evidence that the baby was alive at the start of labour? 
Yes . Intrapartum asphyxia (Category 9) 
No  .... Antepartum asphyxia (Category 8) 
Did the baby have a structural chromosome abnormality? 
Yes .. Chromosomal defect (Category 1) 


No f Go to 11 


Did the baby have a genetic disorder known to be carried by a single gene (eg. an inborn error of 
metabolism, cystic fibrosis etc)? 

Yes.  .. Inborn error of metabolism (Category 2) 

INO: i2 diues Go to 12 


Did the baby have a neural tube defect (ie, anencephaly, encephalocele, meningocele, or 
meningomyelocele, other than in association with the Meckel syndrome)? Note that isolated 
hydrocephalus is not generally considered to be a neural tube defect. 


bí pem Neural tube defect (Category 3) 

No .. Goto 13 

Did the baby die from congenital heart disease in the absence of any other major malformation? 
NOS NE Congenital heart disease (Category 4) 

No Go to 14 

Did the baby die from a major abnormality of the renal tract (or from pulmonary hypoplasia as a 


secondary consequence of this)? 
Yes . Renal abnormality (Category 5) 
No . . Other malformation (Category 6) 


Did the baby have any genetic or structural defect arising at conception or during embryogenesis 
incompatible with life, or potentially treatable but causing death? 

Yes . ... Goto 10 

No uude Go to 16 


Was death due to blood group incompatibility or a complication of treatment for blood group 
isoimmunization? 


Yes Isoimmunization (Category 7) 

No .. Go to 17 

Was the birth concealed, unattended, or completely undocumented? 
X6Ss. ducit . Unattended delivery (Category 23) 

INO ose: Go to 18 


Was there evidence of rupture of the liver, splenic avulsion, fracture/dislocation of the occipital 
bone, or serious damage to the falx, tentorium, great cerebral vein, or cervical spine, at autopsy, 
and did this contribute more to the baby's eventual death than any associated antepartum or 
intrapartum asphyxia? 

Yes  ...... Birth trauma (Category 10) 

NO" uh . Go to 19 
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19. 


20. 


2]. 


22. 


24. 


26. 


29. 


31. 


Were there significant respiratory problems within 12 hours of birth? 
Yes . Go to 20 
No .. Go to 30 


Was there retrospective evidence of pulmonary dysplasia or hypoplasia (eg. a lung weight of less 
than 6076 than that predicted for the baby's birthweight)? 


Yes ... Go to 21 

No .. Go to 23 

Was there a major renal tract anomaly? 

Yes . Renal abnormality (Category 5) 
No Go to 22 


Was there reasonable retrospective evidence of prolonged loss of amniotic fluid for at least one 
week with probable secondary oligohydramnios? 


Yes Miscellaneous (Category 21) 
No . Other malformation (Category 6) 
. Was there good retrospective evidence that the baby was infected at birth? 
Yes . Go to 36 
No .  Goto24 
Was there evidence of severe aspiration of meconium or vernix at birth? 
Yes . Intrapartum asphyxia (Category 9) 
No . Go to 25 


. Did it ever prove possible to get the baby into a clinically stable condition after resuscitation, with 


adequate respiratory exchange and a good circulation? 


Ves? x» Go to 27 

NO ... Go to 26 

Was the baby less than 27 weeks gestation at birth? 
Yes . Pulmonary immaturity (Category 11) 
No .... Intrapartum asphyxia (Category 9) 


. Was the respiratory distress complicated by severe intraventricular bleeding with blood filling the 


whole ventricle or by bleeding extending into the parenchyma of the brain or by periventricular 
infarction? 

Yes HMD with IVH (Category 13) 

No . .. Go to 28 


. Did the baby die from infection acquired while receiving ventilatory support for hyaline mem- 


brane disease? 
Yes .. HMD with infection (Category 14) 
No . Go to 29 


Did the baby die of the respiratory distress syndrome (hyaline membrane disease) or any of its 
other known complications? 

YES cs HMD (Category 12) 

No . Goto 30 


. Was there evidence that death was caused by intraventricular haemorrhage with blood filling the 


lateral ventricle or extending into t&e parenchyma of the brain or with signs of periventricular 
infarction? 


Yes . Intraventricular haemorrhage (Category 15) 

No .. . Goto31 

Did asphyxia during delivery initiate the train of events that led to the baby's death? 
Yes Intrapartum asphyxia (Category 9) 


No ..... Go to 32 


32. 


33. 


34. 


33; 


36. 


31. 


38. 
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Was there other evidence of significant intracranial bleeding or ischaemia? 
Yes . .. Other intracranial bleeding (Category 16) 

No Go to 33 

Did the baby die of necrotizing enterocolitis or its secondary complications? 
Y6S35125 Necrotizing enterocolitis (Category 17) 

No . Goto 34 

Did the baby die of infection or its secondary complications? 

Yes Go to 35 

No Go to 37 

Was the organism that caused the infection acquired after birth? 

Yes ........ Postpartum infection (Category 20) 

No ...  Goto36 

Did the baby become infected before the onset of labour? 

Yes ..... Antepartum infection (Category 18) 

NO ..... Intrapartum infection (Category 19) 

Was the death classified after full investigation as a sudden unexplained infant death (Cot death)? 
Yes . Cot death (Category 22) 

INO: icant Go to 38 

Did the baby have some other recognizable cause of death? 

Yes. . Miscellaneous (Category 21) 


No Undocumented or unclassified (Category 24) 
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Comparisons of data from regional perinatal mortality 


surveys 


ALISON MACFARLANE, SUSAN COLE, EDMUND HEY 


Summary. The standard format in which NHS regions are invited to 
submit data from their perinatal mortality surveys for comparative 
analysis in the British Journal of Obstetrics and Gynaecology is 
described. Some examples of the way these data can and will be used to 
compare regional differences in mortality patterns are given and poss- 
ible future developments are discussed. Although the term perinatal 
mortality is used in the title, it is hoped that surveys will cover stillbirths 
and neonatal deaths and also, where possible, late fetal deaths of less 


than 28 weeks gestation. 


An editorial in this Journal Jast year announced 
that the editorial board had decided to publish a 
supplement on perinatal mortality in 1987 and at 
intervals thereafter (Chalmers 1985). The pur- 
pose of this is to bring together data from the 
regional surveys which are now taking place 
(Mutch 1986). It is hoped that this will encour- 
age greater consensus about the framework for 
doing these surveys so that as well as auditing 
their own practice, NHS regions can make valid 
comparisons between patterns of fetal and neo- 
natal mortality rates in their own and other 
regions. 

Two papers in this issue (p. 1204 and 1213) 
outline methods of classifying maternal, fetal 
and neonatal factors. These have been devel- 
oped in the course of work done over the past 2 
years by Scotland and in the Northern region 
with the aim of improving the comparability of 
information. 

Although a more ambitious format may be 
appropriate for this supplement in the future, it 
has been decided to make a modest start in 1987. 

This paper outlines the format in which those 
doing regional surveys are invited to send data 
for deaths of babies born in 1986 and, where 
possible, 1984 and 1985. Data from Scotland and 
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the Northern region are used to show some poss- 
ible types of comparative analyses which might 
be used to compare regional data in the future. 
The article ends by outlining current thoughts 
about future developments. 


Data collection and classification 


It should be stressed that data from surveys are 
to be provided in tabular form rather than as 
individual records. For compatibility with other 
sources of natianal statistics the tabulated data 
should cover registered stillbirths (fetal deaths 
after 28 completed weeks gestation) and all neo- 
natal deaths (deaths occurring «28 completed 
days after live birth) where possible, or if late 
neonatal deaths are not available for analysis, 
deaths occurring «7 days after live birth. It ts 
preferable for surveys to 1nclude late neonatal 
deaths because of the extent to which these have 
their origins in the perinatal period. Ideally, late 
fetal deaths «28 completed weeks gestation but 
at least 500 g in weight or 22 weeks gestation) 
should also be included in surveys with other 
perinatally related events (Chiswick 1986). As 
these are not registrable stillbirths, however, it is 
unlikely that NHS regions will be able to provide 
data on these in the near future. Experience in 
Scotland has shown that only those hospitals that 
regularly include late fetal deaths under 28 
weeks in their local perinatal mortality reviews 


are able to produce reliable information about 
numbers and classification (Information Ser- 
vices Division 1986). 

A second important criterion is that NHS 
regions should be able to provide data about all 
deaths of babies born to women resident in their 
geographical area, including women delivered in 
other NHS regions. The Scottish data are avail- 
able on a national basis, so the problem of within 
country cross border flow does not arise. Details 
of births and neonatal deaths to the resident 
population can be obtained from the copies of 
the entry in the register sent to the District 
Health Authority (DHA) or Health Board 
(HB). 

Within Scotland or within England and 
Wales, the local Registrar sends a copy of the 
register entry to the Health Board or District 
Health Authority in which the parent registering 
the birth normally lives. No such transfer of 
information occurs across the border between 
Scotland and England, and births and deaths of 
residents occurring in the other country are 
counted within the statistics of that country. In 
England and Wales, these are included in tabu- 
lations along with other births (or deaths) to 
residents outside England and Wales. In Scot- 
land such births (or deaths) are attributed to the 
place of occurrence. It is recommended that 
births and neonatal deaths to women living out- 
side England and Wales be included with the 
survey data from the NHS region (or country in 
the case of Wales) in which they occur. 

In principle, copies of birth and death regis- 
trations are sent to District Medical Officers. 
Since the Griffiths reorganization, however, 
some districts do not have District Medical 
Officers or other community physicians. It 
would be good practice, therefore, if those 
responsible for co-ordinating regional surveys 
identified the person in each district to whom 
registration details are sent. and arranged to 
receive copies of those which pertain to still- 
births and neonatal deaths. At the same time, it 
is important to liaise not only with community 
physicians, but also information officers and 
other relevant staff of DHAs and RHAs. 

In England and Wales a second opportunity to 
obtain data occurs after the Office of Population 
Censuses and Surveys (OPCS) sends to 
Regional Health Authorities (RHAs) and the 
Welsh Office computer tapes containing coded 
information about the previous year's births and 
deaths of people living in their area. This infor- 
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mation is derived from the 'draft entries' sent to 
OPCS by Local Registrars. In addition to the 
details provided by the person registering the 
birth, the Registrars obtain information about 
birthweight from the DHA.. This is derived from 
birth notifications. Because it is considered to be 
clinical information, Registrars are not 
instructed to ask parents for birthweights. 

Of course, even in the Thames regions, a high 
proportion of women are delivered in the region 
in which they live and any resulting stillbirths 
and neonatal deaths will be known to local clini- 
cians without waiting for registration details. 
Cross checks are still useful, however, for 
monitoring the completeness and accuracy of 
both survey and registration data. 

It should be noted that while a study in 
Northern Ireland identified considerable under- 
registration, particularly of stillbirths (Scott et 
al. 1981), this is not the case in the rest of the 
United Kingdom. Cross checks between regis- 
tration data and survey data in the Northern and 
North East Thames regions found very little 
incompatibility. 

In order to be able to derive the tables spec- 
ified later, NHS regions should ensure that the 
following data items are recorded locally for 
each stillbirth and neonatal death. 

(1) Cause of death classified by maternal factors 
as described by Cole et al. in this issue 
(p. 1204). 

(2) Cause of death classified by fetal and neo- 
natal factors as described by Hey et al. in this 
issue (p. 1213). 

(3) Multiplicity, in order to be able to analyse 
singleton and multiple births separately. It 
would be useful, for local purposes, to dis- 
tinguish between twins, triplets, quadrup- 
lets, quintuplets and sextuplets, but these 
details are not needed for regional 
comparisons. 

(4) Birthweight in grams. The article by 
Chiswick in this issue (p. 1236) stresses that 
this should be the initial measurement made 
after birth, to the nearest gram, preferably 
on an electronic weighing balance. 

(5) Timing of death. This should be subdivided 
into: late fetal death after at least 22 weeks 
but under 28 weeks gestation (if possible), 
antepartum stillbirths, intrapartum  still- 
births, deaths occurring <7 completed days 
after live births and deaths occuring from 7 
to 27 days after live birth. 

This is not, of course, an exhaustive list of data 
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which could be collected within NHS regions in 
perinatal surveys. Data items which would be 
recorded for local use include district of resi- 
dence, place of delivery and socio-economic 
information about parents. 


Regional tabulations 


Regions are invited to submit three tabulations, 
containing numbers of fetal and neonatal 
deaths. 

(1) Maternal factors by birthweight. Birthweight 
should be in 250g groups under 1500g 
(<500 g, 500—749 g, 750-999 g, 1000-1249 g 
and 1250-1499 g) and in 500 g groups from 
1500 g on (1500-1999 g, 2000-2499 g, 2500- 
2999 g, 3000-3499 g, 3500-3999 g, 4000- 
4499 g, =4500 g). Births with unknown 
birthweight should be identified separately. 
The tabulation should be done for singleton 
and multiple births separately, showing age 
at death. An example of part of the layout 
for the tabulated data is shown in Fig. 1. 

(2) Fetal and neonatal factors by birthweight. 
The data should be tabulated as above, 
showing age at death and singleton and mul- 
tiple births separately. 

(3) Maternal factors by fetal and neonatal 
factors. The data are tabulated to show 
singleton and multiple births separately and 
time of death. 

These tables are, of course, too detailed to be 
of interest as they stand but the reason for asking 
for more detailed data is the need for sufficient 
flexibility in analysing and combining the data 
and calculating rates as has been done in Tables 
1-5. If NHS regions wish to participate in this, it 
would be a|most essential that a regional contact 
is appointed to facilitate the exchange of infor- 
mation, particularly about women who are 
delivered outside their home NHS region. Such 
a contact might also wish to receive copies of the 


layout for the proposed tabulations above, in 
order to clarify the way data should be submit- 
ted, either on paper or in computer readable 
form. 

In this article, mortality rates for the Northern 
region have been calculated by dividing the 
numbers of fetal and neonatal deaths by the 
relevant numbers of births to residents of the 
Northern region. These were derived from 
OPCS data. NHS regions who want to do this for 
their own data can produce the relevant tabu- 
lations using the computer tapes of birth data 
provided to the RHA annually by OPCS. It will 
be necessary to tabulate the numbers of 
singleton and multiple live and stillbirths sep- 
arately by birthweight. Those who are unable to 
do so may be able to request data from the OPCS 
unpublished reference tabulations. OPCS will, 
however, have to make a charge to cover the 
clerical costs of extracting the data required 
from more detailed tabulations. 

In addition, from 1986 onwards, OPCS will 
include birthweight distributions for each dis- 
trict on its VS2 tabulations. These will supersede 
the SD52 tabulations which are currently circu- 
lated to RHAs and DHAs. Our understanding is 
that these will not be subdivided into singleton 
and multiple births and that they will use 500 g 
groupings throughout. OPCS has been informed 
of the interest among obstetricians and 
paediatrians in using 250 g groupings below 
1500 g and subdivisions into singleton and mul- 
tiple births, but discussions have yet to take 
place about whether it would be feasible to pub- 
lish them routinely and, if so, what level of 
aggregation would be appropriate. Even for 
singletons such data would be of limited use at 
district level for single years because of the small 
numbers involved. For singleton births it might 
therefore be more appropriate to ask for 
regional data for single years and district data 
aggregated over 3-year periods, while broader 


Birthweight 
Under 500 g 500-749 g... etc 
Single Multiple Single Multiple 


Congenital anomaly 
Late fetal deaths 
under 28 weeks 
Antepartum stillbirths 
Intrapartum stillbirths 
Early neonatal deaths 
Late neonatal deaths 


etc. with totals at 
bottom of table 


Fig. 1. The top left-hand corner of the tabulation recording maternal factors by birthweight. 
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Table 1. Comparison of crude stillbirth and neonatal mortality rates, Scotland and Northern region 1985 


a RU RR 


Singleton Multiple Total 
Northern Northern Northern 
Scotland region Scotland region Scotland region 


No Rate No. Rate No. Rate No. Rate No. Rate No Rate 





Antepartum stillbirths 275 4-19 165 4-11 18 1294 21 2376 293 437 186 4-52 
Intrapartum stillbirths 59 0-90 42 1-04 10 7.19 3 3.39 69 1.03 45 1-10 
Early neonatal deaths 250 3:83 157 3.92 41 3008 21 24-42 291 436 176 4-58 
Late neonatal deaths 65 0-99 38 095 8 5.87 6 6-98 73 1:10 44 1-08 


Live births 65 308 40 018 1363 860 66 671 


40 878 





Stillbirths are expressed as the rate per 1000 total births and neonatal deaths as the rate per 1000 live births 


aggregation will be needed for analysing mul- 
tiple births. l 
In Scotland, clinical data have been available 
on over 98% of births since 1976 (Cole 1980). 
Birthweight distributions are calculated by 


at the end of 1985. In Scotland the data are 
collected through the SMR2 system and are 
available as both a ‘best clinical estimate of ges- 
tation’ and as a calculated gestational age 
derived by subtracting the date of last menstrual 


applying the percentage distributions from the period from the date of delivery. 
SMR2 form to the numbers of registered live and 
SEDENS, How the data can be used 


It may seem strange that no tabulations by 
gestational age have been proposed. This is 
because this information is not recorded when 
live births are registered in England and Wales 
and, therefore, no denominators are available. 
These data were collected for a 10% sample of 
births through the Maternity Hospital In-Patient 
Enquiry, but this data collection system ceased 


In what follows, examples are given of how the 
data submitted in the three tabulations 
described above could be analysed and aggre- 
gated to enable comparisons to be made 
between NHS regions. The analysis is by no 
means exhaustive, so what is eventually pub- 
lished in 1987 may differ from what is given here. 


Table 2. Stillbirth, perinatal mortality and neonatal mortality rates, Scotland and Northern region 1985 





Birthweight (g) 





«1000 #1000 Total 
Northern Northern Northern 
Scotland region Scotland region Scotland region 

Stillbirths/1000 total births 

Congenital anomaly 19-5 32-7 0-4 0-3 0-5 0-5 

Other causes 239 0 235.3 4-2 4-3 5-0 5:2 

All causes 258-5 268-0 4-7 4-6 5-4 5.6 
Perinatal deaths/1000 total births 

Congenital anomaly 29-3 58-8 1-7 1-5 1-8 1-8 

Other causes 692:7 666-7 5.8 5-8 8-0 8:2 

All causes 722-0 725.5 7-6 T3 9-8 10 0 
Neonatal deaths/1000 live births 

Congenital anomaly 13-2 25-0 1:7 3-7 1-7 1-7 

Other causes 717-1 641-7 2-1 1:8 3:7 3-7 

All causes 730-3 666-7 3.8 3.5 5-4 5-4 





1228 A. Macfarlane et al. 


‘UMOUAUN JO pagisse[ou[) *snoeuej[o5srjA *uonoojup teZ&quounovu perue12e1jug tuoruzrununos :sopn[oug $ 
"Og 8ULIOJUI ON  *9[QBUISSS PUN *$nO2UE|[322STA| JOPIOSIP ELIN TE2Tueu229]A| fuogezrunuiuos[ :Sopnpou , 








88-F CSF $6:0 $6:0 Lol EET SL-0 L8:0 OLI LOT Te10L, 
09-T c9:T SC 0 S£-0 £0-T 08-0 TEO 8p:0 poeurepdxou[) 
98-0 L-0 8S0 cS: 0 OT-0 80-0 8t-0 STQ ,UAOUX 10U pue 13010 
79-0 v$-0 0r-0 90-0 87-0 87-0 Sc-0 Ic:0 eSetpriomogu umjudojuy 
0r-0 Vc-0 €0-0 £0-0 80-0 81:0 €0-0 grsdum[oo-a1q 
OLI L9-T OL'T LOT Áp[euroue [gjruoguu;) 
SqUIQ 3AN 000T/Sq189p [EILUN 
ST-S 60°S SI:0 Tc-0 Sev cvv S¥-0 9t-0 [OL 
IBZ 96-2 20-0 8-7 96-C peureidxour 
S70 19-0 CTO IC-0 C£:0 0t-0 «UAOUX JOU pug 12110) 
00-1 66:0 00'I 66:0 osequomosy umjredojuy 
0r-0 Ly:0 OF-0 Ly-0 gisdurgpoa-o1q 
Sp:0 9p-0 Cr-0 9p-Q Áppguroug peuo 
SUHTQ [8301 OOOT/SYUIGTNS 
uoo:  puonoos uoa  pumpoos uua puuposg uotier: . puspo»s uuas — pugepoog $10129] [EILINEN 
UI2QHON UIJO9qHON UINN UulotoN UlequoN 
ITaoL juaoux jou oseosrp oug1quiaui gung ÁTeuroue 
pue 13O suTeAy pue pue eáqudsy [gjruo3u0,) 
AUN Buu 
Areuowng 


810198] [B}BUOSU pue EIA 





G86T Toes UIOYLION pue puepoos ‘ATWO suojo[Surs *s1032€j [BIBUOSU pue [839] pue $1039 [eu1ojeur Aq $218 YEAP [EIBUOAU pus YINGINS 'E AQEL 


Tabulating perinatal deaths — 1229 


Table 4. Stillbirths and neonatal deaths by maternal factors and fetal and neonatal factors, multiple births only, 





Scotland and Northern region 1985 
o  — M ——ÓM—— a 
Scotland Northern region 
No. Rate/1000 total births No Rate/1000 total births 
E : —— 
Maternal factors 
Congenital anomaly 10 7-19 3 3.41 
Pre-eclampsia 3 2:16 5 5-68 
Antepartum haemorrhage j 2-16 1 1-14 
Other and not known” 6 4-31 » 9 10-23 
Unexplained 55 39-54 33 37-50 
Total TI 55-36 51 57-96 
Fetal and neonatal factors 
Congenital anomaly 10 7-19 3 3-42 
Asphyxia and trauma 27 19-4] 23 26-14 
Pulmonary immaturity and hyaline 
membrane disease 34 24-44 16 18-18 
Other and not known} 6 4-31 9 10-23 
Total TI 55-36 51 57-96 


—  — BÓ I M ERE RR —————————— 


* Footnote as Table 3. 
T Footnote as Table 3 


Table 1 shows crude mortality rates for Scot- 
land and the Northern region, with stillbirths 
subdivided into antepartum and intrapartum 
deaths. Before 1986 when the new stillbirth cer- 
tificate was introduced, this distinction was not 
made in registration data for England and 
Wales. For singleton births, rates for England 
and Scotland are very similar while larger differ- 
ences are seen in rates for the small numbers of 
multiple births. 

In rates for the Northern region in these and 
subsequent tables, there are slight discrepancies 
between numerators derived from the Northern 


Table 5. Estimated death rates in 250-g groups, 
Scotland and Northern region 1985 





Total stillbirths and neonatal 





deaths 
Scotland Northen region 
Birthweight (g) No. Rate* No. Rate* 
«500 14 1000 13 1000 
500-749 66 1000 39 696 
750-999 84 667 60 682 
1000-1249 76 352 25 253 
1250-1499 56 210 41 151 





*Per 10090 total births. 


region's survey and denominators based on 
OPCS birth statistics. The Northern region's 
survey is based on deaths of babies born in 1985. 
The OPCS birth file mainly consists of details of 
births which occurred in 1985, but also includes 
those which occurred in 1984 which were regis- 
tered after January 1985 and excludes 1985 
births registered after January 1986. Similar 
principles apply to birth data for other years. 

Most of the OPCS published mortality statis- 
tics are derived from death files based on the 
year of registration. In addition, OPCS produces 
‘birth cohort infant mortality linked files’ based 
on the year of birth, but this happens some time 
after its basic data files are compiled. This is 
because many postneonatal deaths take place in 
the calendar year after the baby was born. In 
Scotland, it has been decided to base the peri- 
natal mortality survey on the year in which still- 
births and neonatal deaths are registered, to 
ensure consistency, and it is suggested that 
English regions may choose to do likewise, treat- 
ing January birth registrations in the way 
described above. 

In Table 2, all births and deaths are tabulated 
so that babies weighing under 1000 g and those 
whose cause of death was attributed to congeni- 
tal anomaly are shown separately. Death rates 
attributed to congenital anomaly among babies 
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Table6. Perinatal mortality rates by birthweight and country and Regional Health Authority of usual residence of 


mother, England and Wales 1984, Scotland 1983 





Birthweight (g) 





Area of usual residence of mother Total «1500 1500-2499 222500 Not stated 
England 10-0 363-2 44-7 3.5 238-9 
Regional Health Authorities 
Northern 11-0 3906-5 42-5 4-3 326-1 
Yorkshire 11-6 383.3 55.3 3.9 333-3 
Trent z 9.7 334-5 50-0 3.2 310-3 
East Anglia 8-9 327-0 46-0 3-6 133-3 
North West Thames 9-0 311-1 35-8 3-2 206-3 
North East Thames 9-7 320-4 43-4 3.5 175-8 
South East Thames 10-5 358-4 43-3 3°5 201-7 
South West Thames 8-5 342-0 42-8 3.2 333-3 
Wessex 8-6 360-5 39-8 3.2 371-4 
Oxford 8-7 336-5 46-6 2-6 131-1 
South Western 9-3 333.3 53.5 3.5 234-0 
West Midlands 12-3 446-0 46-0 3-9 218-3 
Mersey 9-0 372-2 35-3 3-0 319-1 
North Western 10-3 376-4 40-9 3-3 290-3 
Wales 10-5 405-0 50-8 3-8 279-4 
Scotland 10-7 421-5 46-8 3-7 226-2 





Source: OPCS Mortality statistics (England and Wales) available in Hansard 10/6/86, cols 106 and 149 (w). 
SMR2 (Scotland) available in Har:sard 10/6/86 Col 113 (w). 


weighing under 1000 g were lower in Scotland 
than the Northern region. It may be that the 
screening policy in Scotland is more effective in 
detecting malformations leading to fetal death 
or preterm labour in this weight group, or may 
also reflect differences in incidence. Otherwise, 
however, the stillbirth and death rates were very 
similar. 

A fuller use is made of the classification in 
Table 3 in which stillbirths and neonatal deaths 
among singleton births are tabulated by mater- 
nal and by fetal and neonatal factors. Stillbirth 
rates in Scotland and the Northern region are 
very similar and show consistent use of the two 
classifications. Amongst neonatal deaths the 
Northern region apparently had a higher mor- 
tality attributed to hyaline membrane disease 
and immaturity while Scotland had higher rates 
for asphyxia and trauma. It is likely that this 
difference, which also affected the rates for mul- 
tiple births shown in Table 4, arises from prob- 
lems in definition which, it is hoped, can be 
resolved by use of the flow chart described by 
Hey et al. in this issue (p. 1213). 

Multiple births are too few in number for it to 
be worth using the two-way classification on a 


regional level, so in Table 4 stillbirths and neo- 
natal deaths combined are tabulated according 
to each classification separately. Although the 
overall rates are very similar, it is not surprising, 
given the small numbers involved, that there are 
larger differences in cause specific rates. 

Death rates among babies born weighing less 
than 1500 g in Scotland and the Northern region 
are shown in Table 5. These have been tabulated 
in the 250 g groups recommended earlier. The 
Scottish data should be interpreted with caution 
as they were calculated using denominators 
derived from an estimated birthweight distri- 
bution based on 1984 data. It is thought that a 
very small number of babies in the 500-749 g 
group born in Scotland did, in fact, survive. 
They do illustrate, however, the marked differ- 
ences in mortality within the 500 g groups under 
1500 g. 

Although confidence intervals have not been 
shown for Tables 1—5, it should be borne in mind 
that many of the rates are based on small 
numbers of events. For some analyses, it would 
be preferable to combine several years’ data 
where they are available. Readers’ comments on 
the usefulness or otherwise of this selection of 


tables and suggestions for further tabulations 
would be very welcome in planning the analyses 
which it is intended to publish next year. 


Future developments in England and Wales 


Gestational age is one of the items specified by 
the Steering Group on Health Services Infor- 
mation for collection in England from 1 April 
1988 onwards. The data will be collected 
through District Maternity Systems, aggregated 
regionally and then submitted to OPCS for 
analysis nationally as part of the Hospital Epi- 
sode System (HES). The Welsh Office plans to 
set up a similar system once Patient Administra- 
tion Systems have been installed in each district. 

When the Maternity HES system and its 
Welsh counterpart are under way it will be poss- 
ible to use them to produce gestational age dis- 
tributions for geographically defined popula- 
tions, while local systems produce similar data 
by district of treatment. The same consider- 
ations apply to data about women's actual par- 
ity. At birth registration, only married women 
are asked about parity and the information col- 
lected is confined to previous births by her 
current or any other husband. 

Meanwhile developments have taken place in 
the civil registration system. Birthweight is now 
recorded for most births registered in England 
and Wales. It was missing for only 0:13% of live 
births and 1-65% of stillbirths registered in 1985 
(OPCS 19864). It is essential that the relevant 
staff make efforts to reduce these percentages to 
zero by ensuring that all babies are weighed 
(Wilkinson & Howat 1980) and all birthweights 
are recorded on birth notifications so that they 
can be passed to OPCS, and also that birth- 
weights are on all stillbirth certificates. Mean- 
while, using existing data, the OPCS is able to 
provide denominators for tables specified here 
and use its infant mortality linked files to pro- 
duce birthweight specific mortality rates. 

One example of what is possible is shown in 
Table 6, which gives perinatal mortality in broad 
birthweight groups in each NHS region. It is, of 
course, possible to use smaller subdivisions. 
OPCS also subdivides tabulations by other items 
collected at birth registration, including multi- 
plicity, parents' ages, mother's country of birth, 
father's social class, registered cause of death 
and place of delivery (OPCS 19865). 

The new forms introduced in 1986 for certify- 
ing stillbirths and neonatal deaths in England 
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and Wales ask certifiers to identify separately 
maternal, fetal and other conditions leading to 
death. It may, therefore, be possible to use these 
attributed conditions to derive approximately 
the same categories of maternal factors and fetal 
and neonatal factors described in this issue of the 
Journal. This may eventually enable those NHS 
regions who do not conduct their own perinatal 
mortality surveys to contribute data. It would 
also mean that the classifications can be used in 
conjunction with the data which OPCS collects 
from parents at birth registration. 

This will be of little value unless those certify- 
ing stillbirths and neonatal deaths improve the 
quality of the clinical information on the two 
certificates and update it by ensuring that revised 
information, including that from post mortems, 
is forwarded to OPCS. It is also hoped that the 
insights gained from using the classification 
described in this issue of the Journal will help in 
the provision of better data on death certificates. 

Up to the present, the clinical information 
given on many stillbirth and death certificates 
has been unreliable and innacurate. When infor- 
mation recorded in case notes was compared 
with that recorded when certifying stillbirths 
during 1973 and 1977 in eight maternity units in 
the North West Thames region, many discrepan- 
cies were found (Edouard 1982). A study of 
stillbirths and neonatal deaths in the North East 
Thames region in 1983 (Duley 1986) reported in 
this issue (p. 1233) shows that this situation has 
not changed. An analysis of mortality among 
multiple births in England and Wales since 1975 
(B. Botting, I. Macdonald Davies & A. J. Mac- 
farlane, unpublished observations) found that a 
disturbingly high proportion of deaths was 
attributed simply to ‘multiple pregnancy’ rather 
than to any specific condition. 

In an article describing the pilot study of the 
new forms of stillbirth and neonatal death certifi- 
cates (Gedalla & Alderson 1984) the OPCS 
mentioned the suggestion that the introduction 
of the new certificates would be accompanied by 
an increase in the numbers of ‘medical enquiries’ 
addressed to the consultant responsible for the 
mother or the baby. This would ensure that 
fuller information from post mortems and peri- 
natal meetings reached the OPCS in these 
instances. 

It should be noted that when the OPCS 
receives such information, it amends its com- 
puter records but not its paper records, such as 
those sent to health authorities. NHS regions 
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who wish to compare the clinical information on 
OPCS records with the relevant case notes 
should, therefore, use the annual computer 
tapes rather than the copies of death regis- 
trations sent to DHAs. Such comparisons would 
be useful in auditing the quality both cf data sent 
to the OPCS and the NHS region's own survey 
data. 

In Scotland, the Scottish Perinatal Mortality 
Survey has now become part of the country's 
system of routine data collection, and compares 
stillbirths and neonatal deaths with information 
collected about all births. The question there- 
fore arises as to whether this principle could be 
extended to NHS regions of England and to 
Wales. 

Some surveys carried out in England have 
only collected information about deaths while 
others have used controls. Selecting controls is 
not easy, yet without them there are dangers in 
drawing unsubstantiated conclusions about 
'avoidable' factors. On the other hand, Chal- 
mers (1984) has suggested that when what is now 
called the Maternity HES System is fully work- 
ing, it would enable comparisons to be made 
with the whole population, thus making the 
question of controls redundant. 

To enable this to happen it would be necessary 
to link data from HES and from the parallel 
system in Wales with data collected at birth 
registration and hence with the OPCS infant 
mortality linked files. The question of the HES 
linkage has been raised, but to our knowledge a 
decision has yet to be taken about it. We are not 
aware of whether discussions have taken place 
about the Welsh system. Because of cross 
boundary flows between England and Wales 
some co-ordination would be highly desirable. 
In any case, the timing of any further develop- 
ments depends on financial resources and on 
how soon the Maternity HES System is working 
fully and smoothly. 

It is, however, worth raising these questions 
now in order to discourage long-term duplica- 
tion of effort and to encourage discussions about 
future developments. These discussions should 
involve not only those doing perinatal surveys, 
but also statisticians at OPCS and DHSS and 
information officers and community physicians 
in NHS districts and regions. 
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A validation of underlying cause of death, as recorded 
by clinicians on stillbirth and neonatal death certificates 


LELIA M. M. DULEY 


Summary. Clinical case notes and necropsy reports were used to vali- 
date underlying causes of death as recorded and coded on 590 stillbirth 
and neonatal death certificates. There were 55 cases ascribed to respira- 
tory distress syndrome, in 45 this was validated, three cases were not 
assigned to respiratory distress syndrome which should have been. In 
102 cases death was ascribed to congenital malformation, this was 
validated in 96, 13 cases should have been assigned to congenital 
malformation, but were not. Use of available clinical and necropsy 
information when completing death certificates would have decreased 
the number of deaths attributed to respiratory distress syndrome by 
13%, and increased the number certified as dying from congenital 


malformation by 10%. 


Perinatal mortality rates are widely used in the 
Western World as a measure of maternity care. 
Enquiry into perinatal death is often advocated 
as an effective method of identifying how further 
reductions in fetal and infant mortality rates 
might be achieved (Chalmers 1985; Editorial 
1983). Mortality data are generally more reliable 
than those for morbidity, particularly in the peri- 
natal period which still lacks well-defined 
criteria for assessment of morbidity. 

Much of the value of mortality data depends 
on accurate diagnosis of cause of death, which is 
best achieved by combining clinical data with 
necropsy findings. The importance of validation 
of causes of death as recorded on stillbirth cer- 
.. tificates has already been emphasized (Edouard 
-° 1982). This study is an attempt to validate two 
major causes of death as recorded on stillbirth 
and neonatal] death certificates by the use of 
necropsy reports and clinical data obtained from 
a structured questionnaire. 
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Method 
A survey was carried out in the North East 
Thames Regional Health Authority 


(NETRHA) ofall stillbirths and neonatal deaths 
occurring during 1983, the main results of which 
have been reported elsewhere (North East 
Thames Perinatal Review Group 1985). Ascer- 
tainment was by receipt of copies of draft entries 
stillbirth and death certificates of babies aged x4 
weeks. These were obtained through the assist- 
ance of the Office of Population Censuses and 
Surveys (OPCS). The study population included 
deaths that occurred in the North East Thames 
region maternity units to residents of other NHS 
regions, as well as all deaths to residents of the 
Region. The only exclusions from the survey 
were deaths to non-residents occurring in the 
postgraduate paediatric hospitals (Queen Eliza- 
beth Hospital, Hackney and the Hospital for 
Sick Children, Great Ormond Street). 
Wherever possible the author checked mater- 
nity records for the units of NETRHA, and it 
seemed that ascertainment of deaths occurring 
in the North East Thames region was virtually 
complete. Deaths to regional residents occur- 
ring outside NETRHA could not be checked, 
but this is unlikely to affect the conclusions sig- 
nificantly as the number was small (18 cases). 
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Table 1. Correlation between OPCS coding, necropsy results and clinically reported condition for mentions of 


respiratory distress syndrome (RDS)" 
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Necropsy findings 

OPCS coding 

RDS Not RDS No necropsy AII 
I —————— ———— AM'ÉUCX—BÓnnln RR MEM NR 
ICD 769 21(12) 10(10) 24 55(22) 
Clinically RDS 20(12) 16 43(19) 
RDS not mentioned clinically — 1(0) 8 12(3) 
ICD other than 769 3(1) 0 0 3(1) 


Clinically RDS 2(0) 
RDS not mentioned clinically — 1(1) 


* Number with histology reports 1s shown in brackets. 


The copies of the draft entries stillbirth and 
death certificates contained the International 
Classification of Diseases (ICD) code for the 
underlying cause of death (WHO 1978) derived 
by OPCS clerks from the causes of death men- 
tioned on the certificates using the rules in the 
ICD code. For each death a standard clinico- 
pathological questionnaire was issued, which 
asked for the clinician's opinion as to the cause 
of death, whether or not a post-mortem examin- 
ation, with or without histology, had been 
carried out, whether a congenital malformation 
had been present, and for details of the clinical 
course. The questionnaires were completed by 
the clinicians involved or by the author using 
information from the case notes. Information 
was obtained in 95% of cases, though this was 
not always complete. 


Results 


A total of 590 death certificates was received, 
295 stillbirths and 295 neonatal deaths. Two 
major groups of underlying cause of death were 
selected for validation, respiratory distress syn- 
drome (RDS) and congenital malformation 
(CM). These represented almost 30% of the 
deaths according to the codings allocated by 
OPCS using the ICD. 


Respiratory distress syndrome 


The correlations between different mentions of 
this syndrome are shown in Table 1; 55 cases 
were coded to ICD 769 (RDS) of which only 31 
had had a necropsy. In 10 of the 31, all with 
histology reports, the pathological cause of 
death was other than RDS. These were—infec- 
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tion (3 cases), asphyxia (2 cases), hypoplastic 
lungs (2 cases), intraventricular haemorrhage (2 
cases), extreme prematurity i.e. birthweight 
<1000 g or gestatıon less than 28 weeks (1 case). 
In 43 of the 55 (78%) there was clinical mention 
of RDS, but in 12 there was no such mention. In 
one of these, necropsy revealed evidence of 
RDS, but in thzee, all with histology, necropsy 
revealed no such evidence. Conversely there 
were three cases, with the underlying causes of 
death coded as intraventricular haemorrhage, 
prematurity (unspecified), and atelectasis of 
unspecified aetiology, in which necropsy 
revealed evidence of RDS, for two of them there 
was clinical evidence to support the diagnosis. 
Excluding the 10 cases in which necropsy had not 
confirmed RDS, and adding the three cases 
which necropsy results suggest should have been 
coded as RDS, would reduce the overall number 
in which this was probably the cause of death by 
13%. 


Congenital malformations 


The correlations between different mentions of 
malformations are shown in Table 2. Congenital 
malformations (ICD 740-759.9) was coded as 
the underlying cause of death in 102 instances. 
Of these 69 had received a necropsy, and in 66 
the pathological cause of death was also a con- 
genital malformation. In the remaining three the 
pathological causes were volvulus, sudden death 
and extreme prematurity There were 33 deaths 
coded to ICD 740—759.9 which had not received 
a necropsy, in 31 of which there had been a 
clinical mention of congenital malformation, but 
in two there had been no such mention, apart 
from the entries on the death certificates men- 
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Table 2. Correlation between OPCS coding, necropsy results and clinically reported condition for mentions of 











congenital malformations (CM) 
Necropsy findings 

OPCS coding Lethal No lethal 

congenital congenital 

malformation malformation No necropsy All 

ICD 740-759 9 66 3 33 102 
Clinical mention of CM 64 1 31 96 
No clinical mention of CM 2 2 2 6 
ICD other than 740-759.9 13 0 0 13 
Clinical mention of CM 13 0 13 
No clinical mention of CM 0 0 0 


——————— ————— —— —————————— MP) /""J'————————————————————————————Dm 


tioning ventricular septal defect and hypoplastic 
lungs. Conversely there were 13 cases in which 
necropsy had revealed a lethal congenital mal- 
formation but the underlying cause coded was— 
unknown (3 cases), intraventricular haemor- 
rhage (2 cases), intrapartum asphyxia (2 cases), 
respiratory distress syndrome (2 cases), extreme 
prematurity (1 case), intrapartum haemorrhage 
(1 case), cardiac arrest (1 case), pneumonia (1 
case). Adjusting for these cases would increase 
the proportion of all deaths which were probably 
due to a congenital defect by about 10%. 


Discussion 


It is always difficult to assign with certainty a 
cause of death, particularly when clinical and 
necropsy evidence do not agree, but it seems 
that examination by necropsy will substantially 
contribute to the number of deaths attributed to 
congenital malformation, and subtract from 
those certified as dying from RDS. It follows that 
an increase in necropsy rate and attention to 
such findings when completing or updating 
death certification will considerably improve the 
quality of information on perinatal deaths. 
These results should be borne in mind when 
comparing causes of death from different units, 
and when using data derived from death cer- 
tification. The value of enquiry into perinatal 
death based on data from death certification has 
been clearly demonstrated (Alberman 1985). 


The results of this study 1ndicate that such work 
is undermined by the poor quality of information 
on causes of death provided by clinicians. 

New stillbirth and infant death certificates 
were introduced in January 1986, and as has 
already been pointed out 'this represents an 
unprecedented opportunity for us to put our 
house in order' (Chalmers 1985). It is the 
responsibility of every clinician involved in the 
completion of these certificates to ensure this 
opportunity is not missed. 
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Commentary on current World Health Organization 
definitions used in perinatal statistics 


A document prepared by Dr M. L. Chiswick MD FRCP DCH on behalf of the Standing Joint 
Committee of the British Paediatric Association and the Royal College of Obstetricians and 


Gynaecologists 


There is an urgent need for those collecting and 
disseminating perinatal statistics, whether at 
national, regional, district, or local hospital level 
to adhere to standard definitions. It is strongly 
recommended that current World Health 
Organization (WHO) definitions are used in the 
collection of statistical data. Listed below are the 
relevant definitions together with short com- 
mentaries where this is felt appropriate. 

It is appreciated that gestational age often 
cannot be determined by reference to the last 
menstrual period. Nonetheless, whichever 
method of gestational age assessment is used the 
definitions of various gestational categories are 
still appropriate. The definitions also highlight 
the need for all live births and fetal deaths to be 
accurately weighed as soon as possible after 
birth. Indeed, the accurate weighing of babies at 
birth is a necessary part of good clinical practice. 

Finally, it must be stressed that adherence to 
the WHO definitions is for statistical purposes 
only and that the existing definitions governing, 
for example, legal requirements to register still- 
births remain unchanged. 


Definitions and recommendations 
Live birth 


‘Live birth is the complete expulsion or extrac- 
tion from its mother of a product of conception, 
irrespective of the duration of the pregnancy, 
which, after such separation, breathes or shows 
any other evidence of life, such as beating of the 
heart, pulsation of the umbilical cord, or definite 
movement of voluntary muscles, whether or not 
the umbilical cord has been cut or the placenta is 
attached; each product of such a birth is con- 
sidered live born.’ 
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Fetal death 


‘Fetal death is death prior to the complete expul- 
sion or extraction from its mother of a product of 
conception, irrespective of the duration of the 
pregnancy; the death is indicated by the fact that 
after such separation the fetus does not breathe 
or show any other evidence of life, such as beat- 
ing of the heart, pulsation of the umbilical cord, 
or definite movement of voluntary muscles.’ 


Comment. The designation of extremely pre- 
mature babies as ‘live births’ or ‘fetal deaths’ is 
influenced by whether resuscitation is attempted 
and whether signs of life are actively sought. 


Birthweight 


‘The first weight of the fetus or newborn 
obtained after birth. This weight should be 
measured preferably within the first hour of life 
before significant postnatal weight loss has 
occurred.’ 


Comment. Ideally the naked baby, alive or dead, 
should be weighed to the nearest gram, if poss- 
ible on an electronic weighing balance. Suitable 
weighing machines should be stationed in 
delivery units close to resuscitation trolleys so 
that even ill babies can be rapidly weighed at a 
convenient time before they are attached to 
apparatus that may not be relinquished for days 
or weeks. The initial record of weight must be 
the one that is recorded on all birthweight docu- 
mentation, 1.e. hospital birth book, special care 
baby unit (SCBU) notes, maternity ward notes, 
discharge letters, etc. It is essential to ensure 
that several different measurements of ‘birth- 
weight’ made on the delivery unit, SCBU etc are 
not simultaneously used. 


Low birthweight 
‘Less than 2500 g (up to, and including, 2499 g).’ 


Gestational age 


"The duration of gestation is measured from the 
first day of the last normal menstrual period. 
Gestational age is expressed in completed days 
or completed weeks (e.g. events occurring 280 to 
286 days after the onset of the last normal men- 
strual period are considered to have occurred at 
40 weeks gestation). Measurements of fetal 
growth, as they represent continuous variables, 
are expressed in relation to a specific week of 
gestational age (e.g. the mean birthweight for 40 
weeks is that obtained at 280—286 days gestation 
on a weight-for-gestational age curve).' 


Comment. However  gestational age is 
measured, a completed week is 7 days. Thus a 
pregnancy at 40 weeks (280 days) on 26th July is 
only 39 weeks (279 days) on 25th July; and not 41 
weeks (287 days) until 2nd August. 


Preterm 

‘Less than 37 completed weeks.’ 

Comment. A birth is preterm if it occurs up to 
and including the 258th day of gestation. A new 
day commences at midnight. Thus a pregnancy 
at 37 weeks (259 days) on 4th July is classified as 


preterm if the baby is born on 3rd July at 23.39 
hours. 


Term 


‘From 37 to less than 42 completed weeks.’ 


Comment. Counted as 259 days up to and includ- 
ing 293 days. 
Post-term 


‘Forty-two completed weeks or more.’ 


Comment. Counted as 294 completed days or 
more. 


Perinatal mortality statistics 


‘It is recommended that national perinatal statis- 
tics should include all fetuses and infants 
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delivered weighing at least 500 g or, when birth- 
weight is unavailable the corresponding gesta- 
tional age (22 weeks) or body length (25cm 
crown-heel), whether alive or dead. It is recog- 
nized that legal requirements in many countries 
may set different criteria for registration pur- 
poses, but it is hoped that countries will arrange 
the registration or reporting procedures in such a 
way that the events required for inclusion in the 
statistics can be identified easily. It is further 
recommended that less mature fetuses and 
infants should be excluded from perinatal statis- 
tics unless there are legal or other valid reasons 
to the contrary.’ 


Comment 


In Britain, the ‘fetal death’ component of peri- 
natal mortality includes only those fetuses who 
have completed 28 weeks (196 days) in the 
womb. This is convenient only because it corre- 
sponds with the legal requirement to register 
stillbirths who have, by definition, completed 28 
weeks (196 days) in the womb. Thus, a fetus that 
is 28 weeks (196 days) on 1st May is not classified 
as stillborn if born dead on 30th April at 23.59 
hours but is classified as an abortion. However, 
this restrictive interpretation of perinatal mor- 
tality (PNM) is unsatisfactory for many reasons, 
not the least being that it is illogical to include 
within the liveborn component of PNM ail 
babies regardless of their gestational age. 

Thus there is much sense in defining PNM as 
‘fetal deaths weighing 500g or more PLUS 
deaths occurring less than 7 completed days after 
birth (i.e. 6d 23h 59min or less) in babies 
weighing 500g or more’. The inclusion of 
extremely low birthweight babies within the 
definition of PNM underlines the need for all 
fetal deaths and live births to be accurately 
weighed. In this way PNM can be analysed 
within specific birthweight groups (see below) 
and when comparing PNM rate, allowances can 
be made for differences in birthweight distri- 
butions between populations. 


Statistical tables 


‘The degree of detail in cross-classification by 
cause, sex, age, and area of territory will depend 
partly on the purpose and range of the statistics 
and partly on the practical limits as regards the 
size of particular tables. The following patterns, 
designed to promote international compar- 
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ability, consist of standard ways of expressing 
various characteristics. Where a different classi- 
fication is used (e.g. in age-grouping) in pub- 
lished tables, it should be so arranged as to be 
reducible to one of the recommended 


groupings.’ 


(a) Age classification for special statisucs of 
infant mortality 


(i) Under 24 h, 1-6 days, 7-27 days, 28 days up 
to but not including 3 months, 3-5 months, 6 
months but under 1 year. 

(ii) Under 7 days, 7-27 days, 28 days but under 
1 year. 


Comment 


Early neonatal death (included in PNM): death 
less than 7 completed days from birth (i.e. up to 
and including 6 d 23 h 59 min). May be further 
subdivided as follows: under 1h, 1-23 h, 
24—167 h. 


Late neonatal death (not included in PNM): 
death from 7 completed days to less than 28 days 


from birth (1.e. up to and including 27 d 23h 
59 min). 


Post neonatal death: death from 28 completed 
days to less and 1 year from birth (i.e. up to and 
including 364 days). 


(b) Birthweight classification for PNM statistics 


By weight intervals of 500g, i.e. 500-999 g, 
1000-1499 g, 1500-1999 g etc. 


(c) Gestational age classification for PNM 
statistics 


Under 28 weeks (under 196 days), 28-31 weeks 
(196-223 days), 32-36 weeks (224-258 days), 
37—41 weeks (259-293 days), 42 weeks and over 
(294 days and over). 


Comment. The influence of birthweight and ges- 
tational age on mortality is particularly marked 
in very-low-birthweight babies. Therefore data 
should be collected in a way that allows birth- 
weight groupings to be expressed also by inter- 
vals of 250g (e.g. less than 500g, 500—724 g, 
725-999 g, 1000-1249 g etc.) and by ungrouped 
gestational ages. 
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Assessment of an on-line computerized perinatal data 
collection and information system 


M. MARESH, A. M. DAWSON, R. W. BEARD 


Summary. An on-line maternity data collection System has been 
designed to provide the information required for perinatal audit and to 
allow many of the letters and forms required for effective communi- 
cationin pregnancy to be produced automatically. The system meets the 
requirements of the Korner Committee on Health Services Information 
and has been approved by the Computer Policy Committee. Pregnancy 
is followed prospectively from the first antenatal clinic visit until the file 
is closed 28 days after delivery. Data are entered by midwives and 
secretaries onto a network of microcomputers placed at convenient 
points in the maternity unit. The system has been fully operational with 
no significant problems since the beginning of 1984 and has led to 
improved communication between hospital and the community. Analy- 
sis of 253 consecutive case notes showed a high level of accuracy of the 
data recorded on computer. Reports and clinical audit are readily 
available both from the system locally, from standard programmes on 
the regional mainframe computer and via a mainframe computer at 


London University 


Obstetricians are used to auditing their work, a 
good example being the triennial Maternal Mor- 
tality Report, but manual systems involve time- 
consuming sorting of data which is often inaccur- 
ate. With the advent of the micro- and mini- 
computer, a number of groups have reported 
such applications as on-line data collection, 
immediate production of reports and audit 
(Maresh et al. 1982; Saunders et al. 1982; 
Houlton et al. 1984). After our initial experience 
with a Commodore PET microcomputer (Mar- 
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esh et al. 1983), we have been collaborating 
closely with the North West Thames Regional 
Health Authority in the design of a system which 
would meet both regional and local clinical 
requirements, and take into account the recom- 
mendations of the National Perinatal Epidemio- 
logy Unit (Mutch & Elbourne 1983). In 
addition, we have taken advantage of the rapid 
improvements in microcomputer systems. 
Coincident with our work, the Steering Group 
on Health Services Information (1981) (the 
Korner Committee) were drafting their mater- 
nity report and we were given a grant by them to 
purchase new computer equipment to pilot their 
recommendations. Their final maternity pro- 
posals (Steering Group on Health Services 
Information 1985), made in collaboration with 
representatives from the Royal College of 
Obstetricians and Gynaecologists and the 
British Paediatric Association, have a large 
‘minimum data set’ which 1s designed to provide 
enough information for clinical audit and effec- 
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tive service planning. Regional health auth- 
orities agreed to implement these final 
recommendations by 1988. A recent report by 
the Computer Policy Committee (1985) assesses 
the systems being used in the six units that were 
piloting the Korner Committee proposals. 

This paper describes the system developed in 
the Department of Obstetrics and Gynaecology 
at St Mary's Hospital, London, includes an 
analysis of the first 2 years of full operation and 
makes proposals for the future. 


Methods 


Registration of women at the booking clinic 
began in October 1983 and the data input at 
delivery, in December 1983. The input when the 
mother left hospital after delivery was intro- 
duced in January 1984 and ICD coding has been 
carried out since November 1984. 


Hardware and software 


An ICL DRS 20/50 distributed microcomputer 
system has been used with four ‘intelligent’ ter- 


ward, one on the postnatal wards, and two 1n the 
Obstetric secretaries office) with a dot matrix 
printer at each location. Data storage is on a 
27 mb disc, with daily back-up onto a tape 
Streamer. With installation and wiring the 
system cost approximately £20 000. The ICL 
DRX operating system is used, programming 
being done by the Regional Computer Centre 
using Cis Cobol. 


Data inputs and outputs 


The first data entry onto the system is by the 
obstetric secretaries from information 
abstracted from the structured case notes after 
the first antenatal clinic visit (Fig. 1). Three con- 
secutive screens of questions (frames) are 
answered and this allows the automatic produc- 
tion of a letter for the general practitioner. In 
this, booking for delivery is confirmed, the type 
of antenatal care (hospital or shared) is pro- 
posed and risk factors such as previous low- 
birthweight baby, which are derived from the 
data entered, are highlighted. A list of women 
due to be delivered each month is produced 


minals networked together (one on the labour regularly from the booking data. 
FLOMCHART 
INPUTS 

BOOKING BIRTH DISCHARGE DI PILE CLOSURE 

Mother ICD Codes 28 days post 
oo T Pd delivery 
Secretary Midwife Lee m s 
apa 


BOOKING BI MIDWIVES INITIATE RESEARCH 
NOTIFICATION REGISTER  KEONATAL 
IS NOTES MONTHLY INDIVIDUAL 
FORM KOTES 
WARD ENQUIRIES 


COMM. HIDWIFE 
HEALTH VISITOR 


OUTPUTS 


Fig. 1. Flowchart showing points during pregnancy and after when data ıs entered and the use which can be 


made of that data. 


Whenever a woman is admitted to the mater- 
nity unit, data needed to produce the standard 
HMRI form (date, method and source of admis- 
sion) are entered by a midwife using the labour 
ward terminal and a print-out of the form is 
produced. When a woman is in labour, one 
frame of antenatal investigations and one of 
antenatal complications are completed by the 
midwife, and after delivery she completes four 
more frames of details of labour and delivery. 
There are many cross checks validating data 
entry and al] dates and times are checked using 
the real time clock facility. A page for the labour 
ward register is produced and birth notification 
forms printed as a batch every day. 

When a mother leaves hospital after delivery 
the midwife completes four frames of data rele- 
vant to the puerperium and the newborn infant 
at a terminal on the post-natal ward floor. With 
this further entry a discharge summary is printed 
for the community midwife. This is passed on to 
the health visitor 10 days later, as is a form to be 
returned at 28 days by the health visitor, con- 
firming that the baby is alive. The day after 
discharge, a secretary prints copies of the dis- 
charge summaries adapted for the general prac- 
titioner. These are dispatched after being 
checked and signed by a senior house officer. A 
secretary then runs the International Classifica- 
tion of Diseases (ICD) programme which auto- 
matically derives many ICD codes from patient 
data already on.file. She adds and amends as 
necessary aided by an obstetric coding extract 


Table 1. Abstract from a monthly report for the labour 
ward and regional statistics 





Deliveries for December 1985 


Total no. of women delivered 
Total no. of primigravida 
Total no. of babies born 
Total no. of babies weighing «2500 g 
Total no. of babies weighing «1000 g 
Perinatal mortality 
Antepartum stillbirths 
Intrapartum stillbirths 
Neonatal deaths 
No. of singleton deliveries 
Spontaneous deliveries 
Instrumental deliveries 
Caesarean deliveries 
Inductions 
Epidurals 
Post-partum haemorrhages 


RA 38 


RBEDBREBrnoe 
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(Scottish Health Service Common Services 
Agency). The file for a mother and baby is closed 
when the form from the health visitor is 
received. A program is run monthly to list the 
number of women who are still undelivered 4 
weeks after their estimated date of delivery. For 
those women who experience spontaneous abor- 
tion or who are transferred to other centres, the 
‘antenatal-only’ record completion program ts 
used. 


Other reports 


A monthly audit report is produced, which con- 
tains labour ward information of interest to local 
obstetricians and midwives and data required for 
regional statistics (Table 1). Data are transferred 
to the regional mainframe computer on an 
annual basis enabling the Standard Maternity 
Information tabulations, (available from the 
Northern Regional Health Authority Computer 
Centre) to be produced and the Hospital Inpa- 
tient Enquiry (HIPE). In addition, data has 
been transferred to a mainframe computer at 
London University for research purposes. 


Data validation 


Each data item on computer file for 253 con- 
secutive deliveries was validated by one 
obstetric secretary against the notes. For this she 
used the enquiry program which allows one to 
scroll through the screens without altering data 
items. Inconsistencies were reviewed by one of 
us (M.M.) and the error rates calculated for each 
data item. 


ICD assessment 


The secretary responsible for doing ICD coding 
kept a record of 500 consecutive cases. For these 
she assessed the number of codes which were not 
automatically generated and needed to be added 
manually. 


Results 
Hardware and software 


There has been one hard disc ‘crash’ and 
although the disc was replaced within 24 h, the 
tape streamer was not in use at this time and 
regeneration of the hard disc from the back-up 
floppy discs took a further 6 h. On one occasion, 
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a socket, which was not being used cn the net- 
work, had its terminal plug removed and this 
disabled the network although the central model 
50 remained functional. On two further occa- 
sions, programs would not load, but the service 
engineers arrived within 3h of being called. 
Whilst the system was down, birth notification 
and discharge data were entered on paper copies 
of the screens for subsequent entry onto the 
computer. On the two occasions when there has 
been a temporary power failure, no breakdown 
or loss of data occurred. Occasional mechanical 
problems with the printers have occurred, but 
the operating system allows outputs to be 
directed to other printers causing only a slight 
inconvenience until the problem is rectified. No 
significant software faults have arisen and a 
number of program enhancements have been 
introduced. 


Data input 


No formal training was necessary for the mid- 
wives. It is difficult to specify an average time 
taken for inputting data since the terminals are 
in busy places with the result that data entry is 
often disturbed by such interruptions as tele- 
phone calls. Times, without interruption, are 
approximately: registration and booking 
4-7 min, admission order entry and print-out 
2-3 min, antenatal complications and investiga- 
tions 34 min, birth notification and register 
print-out 6-10 min, and discharge entry and 
print-outs 4—6 min. 


Outputs 


The letter sent to the general practitioner after 
booking was improved in a number of ways 
during 1984 as a result of suggestions made by 
general practitioners. For example, the wording 
has now been made clearer when the practi- 
tioner's offer of shared care is declined. In an 
initial assessment (Maresh 1984), the highlight- 
ing of risk factors was noted to have detected 
many potential clinical problems that had 
tended to be overlooked such as a previous low- 
birthweight infant. The birth notification forms 
are acceptable to the District and Region. The 
automatic production of relevant data has elimi- 
nated the need for a manually completed mid- 
wifery register and this has saved considerable 
time. The summary for the general practitioner 
is dispatched within 48 h of discharge (except at 


weekends), and the mother is able to take home 
a copy with her for the community midwife. 
These are more legible than the handwritten 
copies used previously. 


Reports and data analysis 


A report on labour ward activity is produced 
monthly by the computer. In 1983, this was 
derived from the hand filled register, as well as a 
similar report being produced by the Com- 
modore PET system. There were always errors 
in the manually produced report, for example 
one month breech deliveries were under 
reported by 50%. The monthly report (Table 1) 
requested, by che regional perinatal epidemiolo- 
gist is now returned more quickly and accurately 
than from hospitals using a manual system. The 
report includes a breakdown by birthweight, 
vital for perinatal epidemiology, but tedious to 
collect manually. From these individual returns 
an annual analysis of all maternity units in the 
Region is currently produced. 

An ad hoc enquiry program allows cases to be 
listed which have certain characteristics so that 
total numbers can be obtained and case notes 
obtained for review (Table 2). From the transfer 
of data to the Regional Computer Centre the 
Standard Maternity Information System tabu- 
lations have been obtained, as has the Hospital 
Inpatient Enquiry (HIPE) which was required 
up until the end of 1985. Assessment of new 
tabulations on a university mainframe computer 
is allowing a new set of annual tabulations to be 
designed and an example showing perinatal 
morbidity indices associated with maternal age is 
shown in Table 3. 


Table 2. Àn example of an ad hoc enquiry for ethmc 
groups of mothers of Indian Pakistani and Bangladeshi 
origin delivered during 1984 





YEARLY ARCHIVE FILE ENQUIRY 
Enquiry on year 1984 for months 01 to 12—selecting 
on all births 
Codes selected: 

04 ethnic group equal to I 


2370 records have been read from the archive file 
2370 records (100-0096) were extracted for selection 
comparison 
246 records (10-3896) were selected 
0 records (0-0096) held missing values 
——————— EM 
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Table 3. Àn example of a table currently being assessed for inclusion in a new annual report showing perinatal 


morbidity indices associated with maternal age 





Apgar 
Fetal «7at| Infant Gestation Birth Admitted | Congenital | Perinatal 
Maternal acidosis |5 mins | intubation | <38 weeks| weight SCBU |malformns| deaths 
age pH«7.2590| ^96 96 % <2500 g 96 | >24 hrs % 96 n 
«20  n-213 1-4 2:8 8-5 18-8 13-2 5-6 6-8 4 
20-24 n=699 1-6 2:3 6-9 12:5 9-0 4-3 7-4 10 
25-29 n=709 1-0 2:5 7-0 11.3 7:3 5 4-8 6 
30-34 n=560 2-0 1:1 5-0 11:8 6:4 5-0 9-4 4 
235 n=293 2-7 2:7 9.9 14-0 6:5 5.8 5-4 0 


Data validation 

Only 13 of the 160 data items had an error rate of 
1% or more. Comments on those with the high- 
est rates and some proposed solutions are shown 
in Table 4. Items that are known to be difficult to 
collect accurately such as whether the mem- 
branes were artificially ruptured or not, and 


mode of onset of labour, had an error rate of 
only 1-2%. 


ICD coding 


The ICD code generation program could derive 
68 of the codes from the clinical data entered. 
Despite this being only a minority (about 15%) 
of the total number of obstetric codes these were 
the most common and in the assessment of 500 
cases 92% of the required codes were derived. 


Manpower and costing 


The introducton of the information system has 
saved secretarial time. Previously the secretaries 
had been unable to do all the summaries and 
many had been sent to a central typing pool. 


Now a junior and senior secretary are able to 
deal with letters and summaries for all the 
deliveries in addition to their usual workload. 
The midwives do not save any time on the pro- 
duction of the birth notification form, but they 
no longer have to complete the midwifery regis- 
ter manually. They have the added benefit of 
easy access to information on individual patients 
and they now receive a regular audit of labour 
ward practice. A saving in salaries has been 
achieved as two part-time midwives are no 
longer required to keep the midwifery register 
and to liaise with the community midwives. A 
further saving in time has been achieved since 
the medical records staff no longer need to 
record information for the Hospital In-Patient 
Enquiry (HIPE). A true 1 in 10 sample has now 
been automaticaly obtained from the system, 
which can be converted to 100% coverage as 
required for Korner. It is difficult to be precise 
about the cost of the previous manual system, 
since some of the forms and the registers had 
been bought in bulk some years before, but the 
cost of the stationary required for the new 
system is approximately 30 pence per case. The 
District Health Authority has agreed to take on 


Table 4. Data items with error rates of 3% or more in 253 consecutive case notes cross checked against the 
computer file. Also shown are comments and proposed solutions 





Data item Error rate (%) Comment Proposed solution 
Proteinuria 5 Misunderstanding of definition Definition reworded: 
on screen check message 
Number of previous 4 Temporary secretary not Improved training 
terminations instructed in distinguishing 
therapeutic from 
spontaneous abortion 
Number of antenatal visits 3 Number taken from Co-op card Definition reworded 
including GP visits 
Maximum antenatal blood 3 Worst error 70 for 90 Definition reworded 


pressure recording 
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the revenue consequences for stationary and a 
hardware maintenance contract of £2400 per 
annum. 


Discussion 

Our major objective has been to improve the 
care of the mother and baby by using a computer 
system for collecting accurate and complete data 
for dissemination to the primary health care 
team and planners. The system has met the main 
requirement of the Korner committee by collect- 
ing a recommended data set. By using modern 
computer technology, without any increase in 
staff, it also meets further requirements by link- 
ing into the regional mainframe computer and 
the Child Health System, assisting in operational 
tasks such as the production of forms, and avoids 
duplication of data entry and outputs. 

The system relies heavily on midwives for data 
entry. Our midwives have remained enthusiastic 
about the system since it reduces repetitive form 
filling and, for the first time, provides them with 
readily available information on all women 
booked for delivery. This is invaluable when 
notes are lost and for dealing with telephone 
requests for information from general practi- 
tioners, health visitors and commumty mid- 


wives. Better communication with general. 


practitioners, community midwives and health 
visitors is likely to improve the shared antenatal 
care system and encourage an early visit to the 
mother and her baby on return home from hos- 
pital. General practitioners have been pleased 
by the rapidity with which summaries reach 
them. Hospital medical staff no longer have to 
dictate routine letters and summaries. The care 
of the woman and her baby has improved 
through the highlighting of risk factors, often 
overlooked by busy clinicians in routine ante- 
natal clinics, and by the use of clinical prompts, 
as in the case of rubella-susceptible women 
needing vaccination in the puerperium. 

Our investigation showed a high degree of 
data accuracy between the computer and the 
clinical records. This results from the extensive 
on-line validation of the data as they are 
entered, and the use of the most informed per- 
son to enter the data, as for example in the 
discharge input, when it is done by the midwife 
who actually discharges the woman and her 
baby. A few problems were found in our 
investigation of the accuracy of the system and 
these have been rectified. A more detailed 


assessment has now been carried out at Hill- 
ingdon Hospital. A link with the patient admin- 
istration system is being developed which will 
decrease the volume of data entered when the 
woman books for care at the antenatal clinic. A 
further development, which should be available 
by late 1986, is a detailed neonatal intensive care 
module. The data collected on babies admitted 
for special care will allow assessment of current 
practices. It will also enable a comparison to be 
made between babies whose mothers were 
booked locallv, or were transferred in utero ox 
post-natal transfers, since the last mentioned is 
not ideally covered in the current system. 

A realistic cost-benefit analysis is difficult to 
achieve because of balancing the cost of the 
hardware and those employed to run it, against 
the considerable savings achieved by eliminating 
many of the tasks carried out by hand. The cost 
of the hardware spread over 5 years, together 
with the maintenance contract, is less than a 
clerical officers salary (allowing for employers 
contribution and the London allowance). The 
saving of time by the midwives, secretaries and 
medical records staff could theoretically add up 
to one person's salary. However, it must also be 
recognized that the system is likely to improve 
care significantly and this is difficult to cost. 

We have now obtained a highly detailed and 
accurate data set from deliveries over 2 years. 
Transfer of the data onto the regional mainframe 
computer has allowed a standard package of 
maternity tabulations to be produced. By trans- 
ferring onto a mainframe computer at London 
University we are evaluating a new detailed set 
of tables which allows the auditing of antenatal, 
intrapartum, puerperal and neonatal care. The 
tabulations specify the particular characteristics 
of the hospital population so that, when man- 
agerial techniques such as performance indica- 
tors are applied, valid inter-hospital com- 
parisons can be made. For example one can not 
compare caesarean section rates from a subur- 
ban district general hospital with those from a 
inner city referral unit, since the latter will have a 
higher primiparous population and a significant 
in utero transfer rate, both of which factors 
increase caesarean rates. Currently the DHSS 
performance indicators are of limited value in 
Obstetrics since so few data are available, but 
with the new data set we are now assessing new 
indicators. Once the users have agreed on the set 
of tabulations & program will be written so that 
an annual report can be produced in the 


-— 


obstetric unit without using a mainframe 
computer. 

The St Mary's system has now been intro- 
duced into other Districts, and Hillingdon Hos- 
pital had a phased introduction of the system 
during 1984 with the full system running by 1st 
January 1985. Luton and Dunstable Hospital 
was fully operational by June 1985. The capital 
for installing the system into all the other mater- 
nity units in the North West Thames Region by 
1987 has been provided by the Region and 
currently all except one are committed to taking 
on the system. Eventually this will provide the 
Region with detailed information on all the 
46000 births occurring every year, thereby 
giving vital pointers for planning decisions and 
providing the basis for an annual survey of the 
maternity services at a Regional, District and 
Unit level, soon after the end of each year. In 
addition through the use of the mother’s 
postcode, analysis will be available by district of 
residence. Now that the system has been recom- 
mended by the Computer Policy Committee 
(1985) there has been much interest from other 
regions and districts who plan to implement the 
system. 
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Uptake of amniocentesis in women aged 38 years or 
more by the time of the expected date of delivery: a 


two-year retrospective study 


PETER D. KNOTT, RICHARD 7. A. PENKETH, MARY K. LUCAS 


Summary. The uptake of amniocentesis for the prenatal diagnosis of 
chromosome abnormalities in older women (> 38 years by the time of 
the expected date of delivery) is reviewed over a 2-year period. Overall, 
41-37% of women were not tested, including a group of 7% in whom no 
record of discussion of prenatal diagnosis could be found on review of 
obstetric records. Refusal of the offer of amniocentesis and late booking 
were significantly greater in Asian women (P < 0-01). One-third of 
chromosomally-abnormal infants were not detected antenatally in the 


study group. 


Prenatal diagnosis is now widely available for 
the diagnosis of chromosome anomalies. The 
commonest indication for fetal karyotyping is 
the increased risk of a Down’s syndrome preg- 
nancy in older women (Penrose 1933). Amnio- 
centesis is currently the usual procedure for 
obtaining cells for fetal chromosome analysis 
and was first described for this indication by 
Jacobson & Barter (1967). 

The uptake of amniocentesis by eligible 
women appears to be steadily increasing (Baird 
et al. 1985). This study aimed to assess retrospec- 
tively the uptake of amniocentesis in the local 
population and the reasons why some women 
were not tested. We also wished to discover any 
particular characteristics of patients who did not 
have a prenatal diagnosis. 

Amniocentesis is an accurate but expensive 
test yielding a low percentage of abnormal find- 
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ings. Crude costing analysis has shown the test to 
be worthwhile in older women (Hagard & Car- 
ter 1976) and age is still the most widely used 
critenon upon which to offer amniocentesis. 
This study was therefore performed using only 
the records of those women who should have 
been offered amniocentesis according to the unit 
policy of offering the test to women who would 
be aged 38 years or more by the expected date of 
delivery. 

The fetal and maternal risks of amniocentesis 
have been reviewed several times (NICHD, 
1976; MRC Working Party, 1978; Sant-Cassia et 
al. 1984) with conflicting conclusions as to its 
safety and specific hazards. During counselling 
the risks of the procedure are always explained 
to the patient, and this is often the reason why 
the offer of antenatal diagnosis is not accepted. 
Most authorities now accept that uncomplicated 
amniocentesis carries approximately a 0-596 risk 
of fetal loss (Philip & Bang 1978; Rodeck 1984), 
and there are also reports of other slight risks, 
including premature rupture of the membranes, 
respiratory problems at birth and congenital dis- 
location of the hip (MRC Working Party 1978). 

Much work has been done to try to improve 
the safety of amniocentesis. Location of the pla- 
centa in ultrasound-controlled procedures has 
been shown to reduce procedural complications 
(Karp et al. 1977; Kerenyi & Walker 1977) and 


more recently an ultrasound guided technique 
(Romero et al. 1985) has been introduced. This 
technique, which displays the needle throughout 
insertion, is currently in use at University 
College Hospital (UCH) but in the period 
covered in this report the ultrasound-controlled 
technique was used, with scanning only before 
the needle was inserted. 


Patients and methods 


The study group consisted of all patients aged 38 
and over who were delivered at UCH between 
January 1983 and December 1984, inclusive. In 
addition the booking records were checked so as 
to include all patients in this age category who 
had been seen and therefore were eligible for 
amniocentesis. Terminations of pregnancy and 
spontaneous abortions after 16 weeks were 
included but transfers from other hospitals were 
excluded. 

At their initial booking visit all women eligible 
for amniocentesis were referred to a special 
genetic and ultrasound clinic unless they were 
either too late for amniocentesis (more than 20 
weeks gestation) or they -were definitely not 
interested in prenatal diagnosis. Ideally patients 
were seen in this clinic between 16 and 18 weeks 
gestation for counselling and amniocentesis if 
requested. Amniocentesis was performed by the 
standard ultrasound-controlled method using a 
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Fig. 1. Uptake of amniocentesis by women aged z 38 
years at the time of delivery (1980-1984). 
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disposable 22 gauge needle to withdraw 20 ml of 
amniotic fluid. After removal of the needle the 
uterus was rescanned to check the fetal heart- 
beat and reassure the patient. 

Data regarding all patients delivered at UCH 
are stored on a computer (DEC PDP 11/70). 
These records were cross checked with those of 
the genetic clinic and the antenatal notes of any 
patient who did not have amniocentesis were 
examined to ascertain the reasons for their not 
being tested. The ethnic group of all patients in 
the study was recorded and related to the uptake 
of amniocentesis. 

Statistical analysis of the data was by the x? 
test using Yates' correction. 


Results 


Figure 1 shows the uptake of amniocentesis at 
UCH for the years 1980-1984. During the two 
years covered in the study there were 286 
patients who fulfilled the above criteria and were 
eligible for the study. The overall uptake of 
amniocentesis during the two years 1983 and 
1984 was 58-796 (Table 1). The uptake of amnio- 
centesis by different ethnic groups is shown in 
Table 2. The reasons recorded for no amniocen- 
tesis having been performed are shown in Table 
3. Of 63 patients refusing the offer of amniocen- 
tesis, 29 were counselled in the genetic clinic and 
34 expressed no interest in prenatal diagnosis 
when seen in the antenatal clinic and were there- 
fore not referred to the genetic clinic. Late book- 
ing was significantly higher in the Indian, 
Pakistani and Bangladeshi (Asian) population 
when compared with the Europeans (X? = 
11-1675, P«0-01), and the uptake of amniocen- 
tesis in this group was significantly lower (x? = 
30-5725, P«0-001) among those attending in 
time for prenatal diagnosis. 

In 20 patients (7%) during the two years there 
was no mention in the obstetric record of amnio- 
centesis having been discussed or the offer of 
referral to the genetic clinic having been made. 
Once again this was significantly more common 
in the Asian group than in the European (x? = 
9-2479, P<0-01). A total of 168 patients under- 
went 173 amniocenteses because five cultures 
failed to grow necessitating a repeat procedure, 
but only in one instance was no result obtained 
after two taps. Thus 3-45% of cultures failed. In 
no patient was there a failure to obtain amniotic 
fluid. 

Six chromosomally abnormal fetuses were 


1248 P.D. Knott et al. 


Table 1. Uptake of amniocentesis by women aged = 38 years at the time of delivery at UCH, 1983-1984. 








Year 
1933 1984 Total 
Amniocentesis 79 (54-596) 89 (63.196) 168 (58.796) 
No amniocentesis 66 52 118 
Total 145 141 286 





diagnosed by amniocentesis; three had trisomy 
21 and there were three others. Five of these 
abnormal pregnancies were terminatec , but one 
patient with a Down's syndrome fetus elected to 
continue the pregnancy. In the group of 118 
patients who did not have an amniocentesis a 
further three pregnancies resulted in 1nfants with 
Down's syndrome, but there were no other chro- 
mosome abnormalities diagnosed at delivery. 
Thus two-thirds of the chromosome abnor- 
malities were detected antenatally in the popula- 
tion eligible for screening. 


Discussion 

The overall uptake of amniocentesis (58-796) 1s 
higher than in previous years (Fig. 1) and follows 
the trends reported by Baird et al. (1985). This 
rate is still well below that in Denmark where as 
many as 80-85% of eligible women have been 
tested (Diernaes & Filtenborg 1982». Of the 
European women in this study 66-246 elected to 
have amniocentesis and this is a higher propor- 
tion than in many other studies. The overall 
uptake of amniocentesis may be lower at UCH 
because of the relatively higher proportion of 
Asian women (1396) 1n the older pregnant popu- 
lation (Fig. 2) who tend to have strong religious 
objections to antenatal diagnosis. The uptake of 
amniocentesis has previously been noted to vary 
with ethnic origin (Adams et al. 1981) aad this is 
confirmed in our study. As uptake of prenatal 
diagnosis increases, the detection of Down's 
syndrome fetuses in the older population will 
unprove, but even with 100% uptake in all 
women aged = 38 years at delivery only 20% of 


all Down's syndrome fetuses would be detected 
antenatally (Cuckle et al. 1984). Additional 
criteria such as low maternal serum «-fetopro- 
tein levels have been suggested to broaden the 
range of women to whom amniocentesis should 
be offered (Merkatz et al. 1984). 

The incidence of late booking is significantly 
higher in Ásian women than in Europeans. A 
programme of re-education of these women 
would therefore enable a proportion of at-risk 
patients to attend earlier for counselling. The 
incidence of refusal to accept prenatal diagnosis 
is also significantly increased ın this group, so the 
problem of late booking may not prove to be so 
important as regards improving numbers for 
uptake of amniocentesis. Late booking has, 
however, been associated with other pregnancy 
risks and poor obstetric performance and there- 
fore encouragement for this population to book 
earlier in pregnancy is desirable. One obvious 
problem is the language barrier and therefore 
the hospital has employed two Bengali health 
counsellors full time since June 1983. As a result 
of this, lack of communication is unlikely to be a 
cause of poor uptake of amniocentesis in this 
group. 

Perhaps the most disturbing finding from this 
study was that in 7% of patients eligible for 
amniocentesis there was no documented evi- 
dence in the patients’ obstetric records of pre- 
natal diagnosis ever having been discussed; a 
serious omission. Among the group of uncoun- 
selled patients there was once again a highly 
significant increase in the proportion of Asian 
women. Partly as a result of this finding, but also 
to try to see patients earlier to discuss first tri- 


Table 2. Uptake of amniocentesis by ethnic group at UCH, 1983-1984. 
= ee eee 





European Asian Other All patients 

(n = 216) (n = 37) (n = 33) (n = 286) 
Amniocentesis 143 (66-296) 6 (16-296) 19 (58-796) 168 (58-796) 
No amniocentesis 73 31 14 118 


—— I UR EV E gees 
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Table 3. Reasons for amniocentesis not having been performed in women aged = 38 years at the time of delivery, 





1983-1984 
5 ee nS es aa -x el leí oe 
Reason European Asian Other All patients 
Refused offer 

of amniocentesis 45 9 9 63 
Late booking 

(after 20 weeks) 11 15 1 27 
Advised against 

amniocentesis 6 0 0 6 
Miscellaneous* 2 0 0 2 
No recorded offer 

of amniocentesis 9 7 4 20 
Total 73 31 14 118 


eR nn UE ———— 


* One patient abroad from 14 to 36 weeks. One patient did not attend for amniocentesis. 


mester diagnosis, the older women are now seen 
in a special booking clinic within one week of 
referral and counselled by a doctor on their first 
visit to the hospital. Almost all eligible patients 
will attend this clinic and consequently the 
uptake of prenatal diagnosis should increase. 
One reason that the uptake of amniocentesis 
is lower than expected may be the timing of the 
test. Late termination of pregnancy carries a 
greater risk than first trimester termination 
(Turnbull & Mackenzie 1983) and is also less 
acceptable to the patients. This also contributes 
to the lower than expected reduction in the birth 
incidence of Down's syndome since the wide- 
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Fig. 2. Percentage of Asians in the women aged = 38 
years at the tıme of delivery (1980-1984). 


spread introduction of amniocentesis (Fergu- 
son-Smith 1983). The introduction of first 
trimester diagnostic methods such as chorionic 
villus sampling may increase the uptake of pre- 
nata] diagnosis by older women and thus help to 
further reduce the birth incidence of Down's 
syndrome. There will always be a percentage of 
women who do not wish to have prenatal diag- 
nostic tests, but we must aim to have a system 
whereby all eligible women at least have an 
opportunity to make an informed decision. 
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Immunosuppressive properties of pregnancy serum on 
the mixed lymphocyte reaction 


N. S. NICHOLAS, G. S. PANAYI 


Summary. The human fetus may escape immunological attack because 
of serum factors which have immunomodulatory influence on maternal 
cellular effector responses. Paired peripheral and retroplacental sera 
were shown to inhibit the allogenic mixed lymphocyte reaction (MLR) 
used as an in-vitro model of cell-mediated immunity. There was no 
correlation between the suppressive effect of the peripheral and retro- 
placental sera and the serum concentrations of four pregnancy-related 
proteins (w-fetoprotein, pregnancy-associated c, glycoprotein, preg- 
nancy-associated plasma protein À and Schwangerschaftsprotein 1) to 
which immunosuppressive properties have been ascribed, but there was 
a negative correlation between peripheral AFP and MLR inhibition (r 
= —0-62, P « 0-001). Hence, the factor or factors responsible for 
suppressing the MLR are not those investigated in the present study. 


The reasons for human fetal allograft survival 
are probably multifactorial. Altered maternal 
immune reactivity by serum factor(s) having 
immunomodulating activity is one possibility 
currently in favour. There is general agreement 
that systemic maternal immunocompetence is 
not significantly depressed in pregnancy (Clem- 
ens et al. 1979) but that non-specific immuno- 
suppressive factors may be acting to prevent 
fetal allograft rejection locally because of their 
high concentration at the fetoplacental site 
(Clemens et al. 1979; Siteri et al. 1977). Some of 
these factors have already been defined such as 
steroids, human  chorionic gonadotrophin 
(hCG), and various pregnancy-related glycopro- 
teins (Klopper 1982). Others have been found in 
the supernatants or extracts of trophoblast cul- 
tures, but are as yet unidentified (Kouttab et al. 
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1976). They are thought to act in several ways: 
by affecting immune recognition of alloantigens 
by lymphocytes (Albrechtsen et al. 1977), on 
lymphocyte transformation as in the mixed lym- 
phocyte reaction (MLR) (Jones et al. 1973) or by 
inducing suppressor cells either directly or 
indirectly (Voisin 1980; Segal et al. 1980). 
Although most of these substances have been 
shown to inhibit lymphocyte function in vitro 
this does not necessarily correlate with any func- 
tional role in vivo. The assessment of depressed 
cell-mediated immunity in vitro during preg- 
nancy is based on the ability of pregnancy serum 
to inhibit lymphocyte transformation in the 
MLR. This is quantified by measuring the 
amount of radiolabelled thymidine incorporated 
into actively dividing lymphocytes. Since some 
of these serum factors are thought to be 
immunosuppressive at relatively higher con- 
centrations than is normally found in the general 
circulation, we measured the levels of four preg- 
nancy proteins; SP1 (Schwangerschaftsprotein 
1), «PAG (pregnancy-associated a, glyco- 
protein, PAPP-A  (pregnancy-associated 
plasma protein A) and AFP (a-fetoprotein) in 
paired retroplacental and peripheral blood sera 
and looked for any correlation between the 


1251 


1252 N.S. Nicholas & G. S. Panay 


serum concentration of protein and the 
inhibitory effect on the MLR. 


Patients and methods 


The study included 23 pregnant women at 
between 34 and 42 weeks gestation who were 
about to undergo elective caesarean section 
under either epidural or spinal anaesthesia. 
They were aged 16—39 years (mean 27 years) and 
six were primigravidae. Paired peripheral and 
retroplacental blood samples were taken during 
the operation and then centrifuged at 1000 r/min 
for 10 min. Retroplacental blood was collected 
by aspirating the blood with a quill attached to a 
syringe from the space between the maternal 
decidual surface and the partially separating pla- 
centa. The serum was collected and stored at 
220€. 


Protein assays 


SP1. Nunc Immunoplate I plates were sensitized 
with F(ab-); rabbit anti-human SP1 antiserum 
(Dako Laboratories) diluted in PBS-azide, and 
incubated overnight at 4°C. Plates were washed 
three times in PBS-Tween 20 and appropriately 
diluted test samples or standards were added for 
3h at 37°C. After a further three washes in 
Tween 20, alkaline phosphatase (Sigma) conju- 
gated to rabbit anti-human SP1 (Daka Labora- 
tories) was added for 2 h at 4°C. After two more 
washes in PBS-Tween 20 and one in distilled 
water, the plates were incubated for 20 min at 
37°C in paranitrophenyl phosphate substrate 
(Sigma). The reaction was terminated with the 
addition of 3 mol/l sodium hydroxide and the 
absorbance read at 405 nm on a multiscreen 
ELISA microtitre plate reader (Flow 
Laboratories). 


a, PAG. Assay plates were sensitized with 
F(ab^) sheep anti-PAG antiserum (Seward 
Laboratories) for 4 days at 4°C. Pre-diluted 
serum samples or standards were incubated at 
4°C overnight followed by rabbit anti-a,-PAG 
(Dako Laboratories) for 2h at 4°C. After three 
more washes, alkaline phosphatase conjugated 
goat anti-rabbit IgG (Miles Laboratories) was 
added for 2 h at 4°C. Substrate was added as for 
the SP1 assay, allowed to develop, and the reac- 
tion was terminated with 3 mol/l sodium hydrox- 
ide. The colorimetric reaction was read on the 
ELISA reader at 405 nm. 


In both the SP1 and a,PAG ELISA assays, 
internal standards of pregnancy reference serum 
(Seward Laboratories) were diluted in PBS- 
Tween 20 and standard curves constructed of 
absorbance against pregnancy protein 
concentrations. 


PAPP-A. Serum samples were kindly assayed 
by Dr A. Bolton using a radioimmunoassay 
developed at the North East London 
Polytechnic. 


AFP. Radioimmunoassays were performed in 
the Clinical Chemistry Department at Guy's 
Hospital. The test samples were appropriately 
diluted and compared against a known standard 
of serum containing AFP (reference sample 
72/227) supplied by the National Institute of Bio- 
logical Standards and Controls. 


Lymphocyte separation 


Mononuclear cells (MNC) were separated as 
described previously (Nicholas et al. 1984) using 
& density gradient technique based on the 
method of Boyum (1968). 


Mixed lymphocyte reactions 


Mononuclear cells were separated, counted and 
adjusted to a concentration of 10$/ml. Equal 
numbers of cells were taken from each donor so 
that the total number of cells per well was 2x 10°. 
All experiments were performed in flat-bot- 
tomed wells (Titertek). 


Thymidine incorporation 


Lymphocyte proliferation was quantified by the 
amount of tritiated thymidine @HTdR) incor- 
porated into the activated lymphocytes as 
described previously (Nicholas et al. 1984). 


Pooled normal serum 


Blood was obtained from 10 healthy male 
medical students, serum was separated and 
frozen at —70°C. To ensure the normality of the 
serum samples each was tested for its ability to 
support lymphocyte proliferation in the MLR. 
Analysis of the results showed that they were 
normally distributed at the 5% level (Fillibens 
correlation coefficient 0-98, data not shown). 
The sera were then pooled and used as pooled 


3H-thymidine uptake (dpm x 1073) 
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Fig. 1. The effects of paired peripheral and retropla- 
cental sera at 1096 v/v in the mixed lymphocyte reac- 
tion measured by thymidine uptake. Horizontal bars 
denote the means and $ the mean + SD tymidine 
uptake with pooled normal serum. The difference 
between the means is significant P < 0-005. 


normal serum (PNS) in 
experiments. 


subsequent 


Calculation of ELISA results 


Concentrations of SP1 and «PAG in serum 
samples were calculated using a computer pro- 
gram written in Applesoft Basic to run on an 
Apple II Europlus computer. Briefly, the pro- 
gram constructs the best fit between absorbance 
and protein concentrations of known standards. 
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It then automatically calculates the mean and 
standard deviation for each test sample. 


Statistical analysis 


Since the data were found to be normally dis- 
tributed by Filliben's test, the Student's t-test 
was used and values of P « 0-05 were considered 
to be significant. Correlation coefficients were 
calculated according to standard procedures. 


Results 
Mixed lymphocyte reaction 


Figure 1 is a scatter diagram comparing the 
effects of paired peripheral and retroplacental 
sera at 10% v/v in the MLR. Only seven of the 23 
(30%) pregnancy peripheral serum samples 
were inhibitory when compared with pooled 
normal serum which was used as the control. 
Inhibition was recorded when the amount of 
cellular proliferation (as measured by thymidine 
uptake) was >1 SD below the mean prolifera- 
tion produced by the pooled normal serum. In 
contrast, ali 23 retroplacental sera were 
inhibitory in the MLR. 


Serum protein estimations 


The mean concentrations and ranges of the four 
pregnancy proteins assayed in the paired retro- 
placental and peripheral sera are shown in Table 
1. There were no statistically significant differ- 
ences in the mean levels of SP1, PAPP-A and 
o4PAG between paired serum samples. But the 
mean serum AFP concentration was signifi- 
cantly higher in retroplacental blood than in 
peripheral blood (P « 0-005). 


Table 1. Concentrations of four serum proteins in 23 paired retroplacental and peripheral sera 


Retroplacental serum 





Peripheral serum 





Serum protein Mean (SD) Range Mean (SD) Range 
gu. MD EEC—e————À ———— M AAA A 
Schwangerschaftsprotein 1 (ug/ml) 217 (213) 30-878 193 (103) 28-350 
Pregnancy-associated plasma protein-A (ug/ml) — 133 (98) 34-409 158 (97) 0-278 
Pregnancy-associated œ glycoprotein (ug/ml) 1616 (1500) 59-8000 794 (600) 11-2643 
a-Fetoprotein (kU/1) 3650 (1250)* 120-8274 143 (100)* 23-400 


* Difference between paired sera statistically significant (P < 0-005) 
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Correlation between serum proteins and MLR 
inhibition 


There was no correlation between the peripheral 
and retroplacental serum levels of o;PAG, SP1 
and PAPP-A and their ability to inaibit the 
MLR, but there was a negative correlation 
between serum AFP and MLR inhibition (r — 
—0-62, P « 0-001; Fig. 2). 


Discussion 


The aim of this study was to investigate the rela- 
tion between the inhibitory effect of pregnancy 
sera in the MLR and the serum concentrations of 
pregnancy-related proteins. We found that all 
retroplacental sera were inhibitory in the MLR 
in contrast to only 30% of the paired peripheral 
serum samples. This is probably a reflzction of 
the high production of factor(s) locally at the 
feto-maternal interface spilling into the general 
circulation. This inhibitory activity is nct due to 
cytotoxicity because interleukin-2 can reverse 
the inhibition (Nicholas et al. 1984). We found 
no correlation between three of the four serum 
proteins assayed (SP1, a,PAG, and PAPP-A), 
and MLR inhibition. However, with AFP, there 
was a negative correlation between the periph- 
eral serum concentration and the MLR 
inhibitory capacity. The immunoregulatory role 
of AFP in man has always been in dispute. 
Numerous groups have apparently demon- 
strated inhibition of lymphocyte transformation 
in vitro, following mitogenic or allogeneiz stimu- 
lation (Murgita & Thomasi 1975; Yachnin & 
Lester; Figueredo et al. 1979). Adinolti (1982) 
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Fig. 2. Correlation between peripheral serum 
«-fetoprotem concentration and inhibition in the 
mixed lymphocyte reaction. There 1s a statistically sig- 
nificant negative correlation (r = —0-62, P < 0-001) 


could not confirm these findings and reported 
that some preparations had an apparent sup- 
pressive effect whereas in others AFP appeared 
to stimulate lymphocytes in vitro. Our results 
confirm the view that AFP is not 1mmuno- 
suppressive. We are now investigating the 
nature of these MLR inhibitory pregnancy 
factor(s) which appear to be different from those 
currently recognized. 
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The predictive value of fetal breathing movements in 
the outcome of premature labour 


OSCAR JASCHEVATZKY, ADRIAN ELLENBOGEN, SHMUEL ANDERMAN, 
LEON FRISCH, YITZHAK NOY, STEPHAN GRUNSTEIN 


Summary. Fetal breathing movements (FBM) were assessed in 28 
pregnant women, presenting with uterine contractions before 34 weeks 
gestation. External tocometry was used to determine uterine con- 
tractions objectively. The first group consisted of 17 patients, treated by 
tocolytics after the ultrasound scanning showed absence of FBM. The 
second group comprised 11 patients with FBM present, who were 
observed only. In the first group nine women were delivered within 1 
week, whereas in the second group no patient was delivered in that 
period, all of them being discharged. In patients with premature con- 
tractions the presence of FBM seems to indicate that the pregnancy will 
continue while absence of FBM foreshadows early delivery. 


Prematurity still remains the main cause of peri- 
natal morbidity and mortality; however, the 
identification of preterm labour is often pre- 
sumptive. It is accepted that in up to 50% of 
women in apparently established preterm 
labour, contractions subside spontaneously, and 
pregnancy continues (Anderson 1981). Treat- 
ment given for uterine tocolysis is therefore 
unnecessary in many cases. In an attempt to 
predict the outcome, Castle & Turnbull (1983) 
were the first to demonstrate that the presence 
or absence of fetal breathing movements (FBM) 
might suggest whether or not preterm labour 
would progress. 

The purpose of the present study was to con- 
firm the results of Castle & Turnbull (1983) and 
to investigate the efficacy of pharmacalogical 
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treatment where the absence of FBM might indi- 
cate the inevitable progression of labour. 


Patients and methods 


The study included 28 pregnant women present- 
ing consecutively at the obstetrics department of 
Hillel Jaffe Memorial Hospital complaining of 
uterine contractions before 34 weeks gestation. 
The pregnancies were singleton, uncomplicated 
and with intact membranes and the exact date of 
the last menstrual period was known. 

On admission each patient had a thorough 
gynaecological examination including a Bishop 
score assessment. External tocometry for 1h 
was used to determine uterine activity. FBM 
were assessed by two fully experienced ultra- 
sonographers using a Pie Data Medical real time 
ultrasonic scanner (scanner 400). 

Fetal breathing, detectable as regular down- 
ward movements of the diaphragm with para- 
doxical movements of the fetal chest and 
abdomen, was considered ‘present’ if sustained 
for =20 s and ‘absent’ if no sustained move- 
ments could be detected over at least 45 min 
(Castle & Turnbull 1983). Patients in whom 
FBM could not be detected were given 50 g of 
dextrose orally to enhance FBM (Trudinger et 


Table 1. Characteristics of 28 women with premature 
onset of labour in the presence or absence of fetal 


breathing movement (FBM) 
FBM 
Present Absent 

No. of patients 11 17 
Age (years) 27-2 (0-8) 28-4 (0-6) 
Nulliparae (n) 2 4 
Gestational age on 
admission (weeks) 31-5 (0-4) 30-3 (0-4) 
Presentation 

Vertex 10 15 

Breech 1 2 
Bıshop score 

x5 11 12 

25 — 5 


Results are numbers of patients or means (SD) as 
appropriate. 


al. 1979), and the ultrasound examination was 
repeated 30 min later. 

The patients were categorized into two groups 
according to the presence of FBM. 


Group 1. Patients in whom FBM were absent 
received tocolytic treatment with ritodrine 
hydrochloride (Yutopar) given by intravenous 


infusion at an initial dose of 0-05 mg/min and 


gradually increased by 0-05 mg/min every 10 min 
until arrest of contractions. If delivery did not 
take place within 72 h, FBM were reassessed. 


Group 2. Patients in whom FBM were demon- 
strated were hospitalized; the Bishop score and 
external tocography were estimed every 12 h till 
uterine contractions subsided spontaneously. 
Ritodrine was to be given if uterine contractions 
strengthened or the Bishop score increased. 


Results 


Uterine contractions were confirmed by external 
tocography in all 28 women; FBM were present 
on admission in 11 and absent in the remaining 
17. No significant differences were found in 
maternal age and gestational age between the 
two groups (Table 1). Five women had a Bishop 
score of >5 and FBM were absent in all five 
(Table 1). 

The prognostic value of the presence or 
absence of FBM on admission was assessed in 
terms of termination of pregnancy within 1 week 
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of admission (Table 2). None of the 11 women 
with demonstrable FBM was delivered during 
this period and the contractions subsided spon- 
taneously. Of the 17 patients admitted with uter- 
ine contractions but no detectable FBM, eight 
responded to tocolytic treatment. Further scans 
after 72h revealed the reappearance of FBM. 
The other nine patients proceeded to delivery 
within 1 week despite tocolysis, five of them 
within 48 h. 


Discussion 


Castle & Turnbull (1983) were the first to 
demonstrate that the presence or absence of 
FBM can help to predict the outcome of prema- 
ture onset of labour. In the present study about 
40% of the patients who presented with prema- 
ture contractions continued the pregnancy with- 
out any treatment and in all of them FBM were 
present. Moreover, eight women in whom FBM 
were absent on admission demonstrated FBM 
after 72 h of successful tocolytic treatment. In all 
these patients pregnancy continued, showing 
again the predictive value of FBM. Further- 
more, this fact demonstrated the efficacy of 
tocolytic therapy in patients with premature 
labour in the absence of FBM. 

Tocolytic agents may cause severe side- 
effects. (Pritchard et al. 1985). In all 11 of the 28 
patients (39%) in this study, FBM were present 
so that unnecessary tocolytic therapy was not 
given,and possible side-effects were avoided in 
these patients. 


Table 2. Correlation between the Bishop score on 
admission fetal breathing. movements (FBM) and the 
outcome of preterm labour 


Bishop score on admission 
<5 >5 Total 


FBM present (n = 11) 
Admission to 





delivery ınterval 
21 week 11 — 11 
<1 week 0 — — 
FBM absent (n — 17) 
Admission to 
delivery interval 
21 week 8t — 8 
<1 week 4(1*) 5(4*) 9(5*) 
* Delivered within 48 h. 
t FBM present after 3 days. 
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The decrease in fetal breathing activity which 
occurs during labour (Boddy & Dawes 1975; 
Boylan & Lewis 1980) is in some way related to 
an increase in uterine activity or to the progress 
of labour (Richardson et al. 1979), although no 
connection was demonstrated between the inhi- 
bition of fetal breathing and oxytocin admin- 
istration, epidural analgesia or ruptured 
membranes (Richardson et al. 1979). The link 
between labour and FBM may be fetal prosta- 
glandin E; (PGE,) (Castle & Turnbul 1983) 
which was found to increase during labour 
(Bibby et al. 1979). As well as stimulating uter- 
ine contractility, PGE, can inhibK fetal 
breathing in laboratory animals (Koobs 1982). 
Moreover, the reappearance of fetal bneathing 
after contractions are inhibited with tocolytic 
therapy may suggest a possible link between the 
presence of local PG and the relaxant effect of 
betamimetics on the uterus. 

The predictive value of FBM should increase 
the objectivity in diagnosis of preterm labour 
and diminish the unnecessary use of tocolytic 
therapy. 
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Routine hysteroscopy for patients with a high risk of 


uterine malignancy 


KANKIPATI SHANTI RAJU, RONALD W. TAYLOR 


Summary. Seventy patients with abnormal vaginal bleeding were exam- 
ined with a Storz hysteroscope. The examination took an average of 
only 5 min. Sixty patients had the examination under general anaes- 

" thesia, five under paracervical block and five had no form of anaes- 
thesia. All tolerated the procedure well. There were no complications 
directly related to the hysteroscopic examination. There was complete 
correlation between the histology of the endometrium obtained at 
subsequent curettage and the hysteroscopic findings. 


Diagnostic endoscopy with its facility for direct 
viewing has superseded most indirect diagnostic 
procedures in every branch of medicine. The 
laparoscope has revolutionized the diagnosis of 
intra-abdominal pathology in gynaecological 
practice. The use of the hysteroscope to investi- 
gate intrauterine pathology has been studied by 
several investigators but there seems to be a 
hesitancy to adopt this most useful endoscopic 
examination (in every day gynaecological prac- 
tice) as a routine diagnostic procedure in place of 
dilatation and curettage (D & C). In the present 
study we performed routine hysteroscopic 
examination in consecutive patients with a high 
risk of uterine malignancy, in whom a diagnostic 
D & C was clinically indicated. 


Patients and methods 


From March 1984 to October 1985 70 patients 
had a hysteroscopic examination before diag- 
nostic curettage, 49 were postmenopausal, 18 
perimenopausal and three were premenopausal. 
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The age range was between 28 and 85 years 
(mean 56 years). 

Of the 70 patients, 60 had the hysteroscopy 
under general anaesthesia, five had a paracervi- 
cal block with 1% lignocaine and the remaining 
five had no form of anaesthesia. Informed, writ- 
ten consent was obtained from all the patients 
before the operation. 


Instruments 


A Storz microhysteroscope of 4mm diameter 
with an outer sheath of 5-2 mm diameter and a 
channel to allow insufflation with carbon dixoide 
from a hysterosufflator via rubber tubing was 
used. A gas flow rate of 30 ml/min was main- 
tained and an automatic fall in the flow rate 
occurred when the intrauterine pressure reached 
90 mmHg. A standard fibreoptic light source 
was used. 

No cervical dilatation was required in 65 
patients before the introduction of the hystero- 
scope, unless an operating sheath with a diam- 
eter of 7 mm was used to obtain biopsies. Five 
patients required initial dilatation of the cervix 
to 5 Hegar. In common with other investigators 
(Taylor & Hamou 1983; Lindemann & Mohr 
1976) we did not use a cervical cup to provide a 
gas-tight seal at the cervix. We did not consider 
vaginal bleeding at the time of the operation as a 
contraindication to hysteroscopy. A majority of 
our patients were postmenopausal and vaginal 
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bleeding at the time of hysteroscopy was not 
profuse. 

. The patients were put in the dorsal lithotomy 
position, the vulva and vagina were cleaned with 
an antiseptic solution and the patient draped. A 
bimanual examination was performed :o deter- 
mine the size, mobility and position of the 
uterus. The cervix was exposed with a speculum. 
A paracervical block, using 1% lignocaine, was 
injected in five patients who had no general 
anaesthesia. The cervix was then grasped with a 
tenaculum. The assembled Storz hysteroscope 
was introduced into the external cervical os and 
the gradual inflow of carbon dioxide gas com- 
menced. This created a chamber of gas in the 
endocervix which gently dilated the internal cer- 
vical os and facilitated the introduction of the 
distal end of the hysteroscope into the uterine 
cavity. The endocervix uterine fundus, anterior 
and posterior uterine walls and the tubal ostia 
were examined systematically. Once the exam- 
ination was complete the hysteroscope was with- 
drawn. A biopsy of any intrauterine lesion was 
usually taken under direct vision after 
reintroducing the hysteroscope with the operat- 
ing sheath. This generally required the dilatation 
of the cervix to 7 mm. Alternatively the biopsy 
was taken by directing a polyp forceps or a fine 
curette towards the site of the lesion as deter- 
mined by the hysteroscopy. The specimens 
obtained were sent for histological examination. 
the biopsies that were obtained through the hys- 
teroscope were adequate for histological inter- 
pretation. The hysteroscopic examination took 
on average only 5 min. All the patients had 
curettage immediately after the hysteroscopic 
examination was completed. 


Results 


Of the 49 patients who presented with 
postmenopausal bleeding 11 had endometrial 
carcinoma and there was one Stage II cervical 
carcinoma. Six had atrophic endometrium; 17 
had no endometrium but seven of them had 
isolated intrauterine polyps of which five were 
benign, one showed adenomatous hyperplasia 
and one cystic hyperplasia. In the remaining 14 
patients, five had cystic hyperplasia of the endo- 
metrium, two had proliferative endometrium, 
three showed signs of endometritis, three had 
small submucosal fibroids and one pyometra was 
diagnosed on hysteroscopic examination. 

Five women were having hormone replace- 


ment therapy and had irregular vaginal bleed- 
ing. Three of them had cystic hyperplasia and 
two had secretory phase endometrium. Two 
patients who were receiving long-term tam- 
oxifen therapy for carcinoma of the breast had 
had postmenopausal bleeding and hysteroscopy 
showed adenomatous hyperplasia in one and 
polyp with cystic hyperplasia in the other. 

Eleven patients had hysteroscopic examin- 
ation for perimenopausal bleeding. Two had 
submucosal fibroids; three had signs of endo- 
metritis; five showed proliferative endometrium 
and one patient had adenomatous hyperplasia. 

Three patients aged 28, 42 and 52 years had 
persistent menorrhagia. On hysteroscopic 
examination the 42-year-old had an exophytic, 
well differentiated adenocarcinoma of the endo- 
metrium, the 52-year-old patient had a single 
endocervical polyp which was removed during 
the examination; histologically this was well- 
differentiated adenocarcinoma but, after hys- 
terectomy, the uterus contained no residual 
tumour. In this patient hysteroscopy enabled a 
diagnosis of endocervical adenocarcinoma to be 
made and definitive treatment was planned 
accordingly. The third patient was a 28-year-old 
woman who was referred from another hospital 
where she had had a diagnostic curettage for 
persistent menorrhagia and anaemia. Uterine 
curettings, although macroscopically normal, 
had contained two fragments of papillary ade- 
nocarcinoma. In view of the patient's age and 
the low probability of endometrial carcinoma in 
this age group, the gynaecologist had repeated 
the D & C twice at 2-monthly intervals and on 
both occasions had obtained only benign endo- 
metrium; a hysteroscopic examination 
elsewhere had revealed no endometrial malig- 
nancy. As the patient continued to have heavy 
irregular bleeding she was referred to St 
Thomas’s Hospital for further hysteroscopic 
examination. She had clearly defined tumour at 
the uterine fundus. 

In two patients, one with adenocarcinoma of 
the endocervix and the other with squamous cell 
carcinoma of the cervix, the hysteroscope was 
used to delineate the extent of the tumour for 
staging of the disease before definitive 
treatment. 

There were no discrepancies between the 
diagnoses derived from the hysteroscopic biop- 
sies and that from the endometrium removed at 
subsequent curettage. 

All the patients tolerated the procedure well. 


Of the five patients who had no form of anaes- 
thesia only two complained of ‘period-like’ pain 
and three of the five patients who had para- 
cervical block complained of a similar pain at the 
time of the biopsy. Of the patients who had the 
procedure under general anaesthesia 2096 had 
some pelvic discomfort afterwards. None of the 
patients required postoperative analgesia. The 
one patient who had a pyometra was treated 
with antibiotics. There were no instances of 
postoperative pelvic infection. The patients who 
had malignant disease diagnosed at hyster- 
oscopy had peritoneal washings taken for 
cytological examination, at subsequent hys- 
terectomy operation and no malignant cells were 
detected in any of the 15 who had surgical treat- 
ment. There were no uterine perforations or 
episodes of abnormal vaginal bleeding following 
hysteroscopy. 


Discussion 


Word et al. (1958) showed that 10% of endo- 
metrial lesions may be missed by traditional D & 
C since a D & C is a blind procedure. Stock & 
Kanbour (1975) reported 50 patients in whom a 
hysterectomy specimen was examined after a 
pre-operative D & C, in 60% of them only half 
the uterine cavity had been curetted. In our 
study there were no false negative results at hys- 
teroscopic examination. 

Hysteroscopy is valuable in the diagnosis and 
location of solitary lesions of malignant potential 
or of malignancies. Our 28-year-old patient with 
persistent menorrhagia associated with an ade- 
nocarcinoma of the endometrium illustrates the 
value of a direct viewing of the uterine cavity 
over a blind technique. Unfortunately no one 
has investigated how often solitary intrauterine 
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lesions are missed during routine D & C but the 
possibility is a cause for concern. 

Another popular procedure used as an alter- 
native to D & C for obtaining samples of endo- 
metrum for histologic examination is Vabra 
aspiration. Grimes (1982) reviewed the pub- 
lished comparisons of D & C and Vabra aspir- 
ation and reported that Vabra aspiration 
detected 96% of adenocarcinoma and 80% 
benign polyps. Vabra aspiration is often used to 
supervise women receiving hormone replace- 
ment therapy but it is likely that this is less effi- 
cient than hysteroscopic examination. 

The choice of a diagnostic procedure should 
be based on diagnostic accuracy, patient accept- 
ability and the cost. The modern hysteroscope 1s 
superior in all of these respects to the long-estab- 
lished procedures used to investigate patients at 
high risk for uterine malignancy. The use of the 
hysteroscope on conscious out-patients either 
with paracervical block or without anaesthsia, 
may provide a reliable technique for screening 
women for endometrial carcinoma. 
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The night—a dangerous time to be born? 


GIANFRANCO DOMENIGHETTI, FRED PACCAUD 


Summary. An analysis oi perinatal mortality by hour of birth among 
10 059 births in Canton Ticino (Switzerland) during the years 1979-1982 
showed that fewer births occurred at night than during the day. The 
variations in number of births by hour of birth were attributed to 
obstetric practices. The perinatal mortality rate for night-time births 
was more than twice as high as that for the daytime births (+127%, 
P<0-001) and the rates for night-time births exceeded those for daytime 
births for 13 of the 19 causes of death examined. A higher proportion of 
the low and very-low-birthweight babies («2500 g and «1500 g) were 
born at night between 19.00 and 06.59 hours. 


The weekend, particularly Sunday, has been 
recognized as a dangerous period for births. 
Perinatal mortality at these times has bezn found 
to be higher than on weekdays in Eng and and 
Wales (Macfarlane 1978; Hendry 1981), Arkan- 
sas (Mangold 1981), Australia (Mathzrs 1983) 
and Switzerland (Federal Office of Statistics 
1984; Paccaud et al. 1984). The present study 
investigated the hypothesis that, if hospital 
night-time conditions are similar to those during 
weekends [fewer deliveries than in the daytime 
(Federal Office of Statistics 1984) reduced levels 
of staff and medical care (Tyson et al. 1981) and a 
possible concentration of non-induciEle high- 
risk births (Mathers 1983)] then it is likely that 
nocturnal patterns of higher perinatal mortality 
rates would be similar to those found during 
weekends. 


Subjects and methods 


In Switzerland each Canton, as an independent 
Republic, has the primary and main respon- 
sibility for public health in general, and hospital 
administration in particular. For this reason, 
every year each Canton receives a copy of its 
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own part of the central file record from the 
Federal Office of Statistics where all data con- 
cerning official birth and death certificates are 
collected. 

This study is an analysis of the variation in 
perinatal mortality rates by hour of birth among 
the 10059 births (including stillbirths) in the 
Canton Ticino (the Italian speaking part of 
Switzerland) during the years 1979-1982. Swiss 
birth certificates note the hour of live birth and 
stillbirth as well as the birthweight. 

Death certificates also indicate the hour of 
birth for each infant dying within 27 days of birth 
and, in particular, the cause of death according 
to the International Classification of Disease 
(ICD) 8th revision. 

Births recorded as having occurred in hospital 
(in all seven obstetrical departments and units of 
Canton Ticino) accounted for 99-4% of the total 
births during 1979-1982. No perinatal death was 
identified when delivery occurred at home. 
Central to this analysis is the assumption that 
perinatal mortality is independent of the hour of 
birth but depends on the number of births in 
each time period under analysis. 

The main results of this study were discussed 
with a group of obstetricians and paediatricians 
working in the departments and units analysed. 
The probability level was calculated by ¥? test. 


Results 
Births 
Table 1 shows the observed number of births 
(including stillbirths) recorded for each 6-h 
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Table 1. Number of births and perinatal mortahty rate recorded for each 6-h period of the day and expressed as 
percentages of the average expected number and rate (observed/expected ratio) among the 10 059 births in Canton 
Ticino (Switzerland) during the years 1979-1982 








Number of births Perinatal mortality 
Observed/expected Observed/expected 

Time of birth Observed no. ratio Observed rate ratio 
Night-time (hours) 

19.00-00.59 1719 68 19-8 167 

01.00-06 59 1925 TI 17-1 145 

19.00-06.59 3644 72 18-4 156 
Daytime (hours) 

07.00-12.59 3698 147 T-6 64 

13.00-18.59 2717 108 8:8 74 

07.00-18.59 6415 128 8.11* 68 
Total 10 059 11-8 





*Signiflcance of difference between rates for day and night-time births P<0-001. 


period of the day and expressed as a percentage observed/expected ratio by hour of birth during 
of the average expected number of births the 24h day; the ratio reaches its highest value 
(observed/expected ratio) among the 10059 between 08.00 and 10.00 hours. The 12 daytime 
births in Canton Ticino during the years 1979- hours (07.00-18.59 hours) account for 64% of 
1982. Figure 1 illustrates the variation in the the births in the whole 24 h. 
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Fig. 1. Ratio of the observed/expected number of births for each hour of the day EUN 
among 10 059 births in Canton Ticino (Switzerland) during the years 1979-1982 E 
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Perinatal mortality 


Table 1 also shows the perinatal mortality rates 
(stillbirths and deaths during the first 7 days of 
life) recorded for each 6-h period of the 24-h day 
among the 10 059 births in the study group, and 
the ratios of the observed to the expected peri- 
natal mortality rates. The difference in the peri- 
natal mortality rates between the daytime and 
night-time was striking with the night-time rate 
more than twice as high (-- 12796, P<0-001). As 
demonstrated previously for weekend births 
(MacFarlane 1978; Hendry 1981; Mangold 
1981) an inverse relation (r = 0-93) was found 
for night-time births in which lower numbers of 
deliveries were associated with higher perinatal 
mortality rates. 

Since birthweight is by far the most important 
factor associated with perinatal mortality, we 
examined the distribution of birthweights during 
the 24th day and the observed/expected ratios 
(adjusted for the number of births), detailed in 
Table 2, showed that a higher proportion of the 
low birthweight babies («2500 g) were born at 
night between 19.00 and 06.59 hours (Table 2). 
The difference was most striking for the very- 


low-birthweight babies («1500 g). The highest 
proportion of the low-birthweight babies 
(«2500g) were born between 19.00 and 
midnight. 

A further analysis (Table 3) of the deaths 
occurring in the first 2 h of life showed that the 
mortality rate for the nocturnal births was more 
than three times as high (+227%) as the rate for 
daytime births (P<0-001). 

Table 4 illustrates the distribution of all causes 
of perinatal deaths between night- and day-time 
births. For 13 of the 19 causes the nocturnal 
births had higher mortality rates. For five causes 
the excess nocturnal mortality rate was statis- 
tically significant (from P<0-06 to P<0-001). 
Several causes of death were present only in 
night-time births. 


Discussion 


Quality of the data 


Data about the hour of birth of the 119 perinatal 
deaths (stillbirths and first week deaths), 
obtained from the central file record of official 
certificates, were verified through hospital regis- 


Table 2. Ratio of the observed/expected number of births 1n three birthweight categories according to hour of birth 


in Canton Ticino (Switzerland, 1979-1982)" 


Observed/expected ratio in three birthweight groups 


Time of birth «15530 g 
Night-time (hours) 
19.00—00.59 171 
01.00-06.59 141 
19.00-06.59 155 
Daytime (hours) 
07.00-12.59 65 
13.00-18.59 73 
07.00—18.59 69 


1550-2499 p 22550g 
121 98 
102 100 
111 99 
89 101 
101 100 
94 101 


*Babies with unknown birthweight are excluded; they represented 0-2496 of the total births and showed no relation 


to the hour of birth. 


Table 3. Mortality rates and ratios of observed/expected rates in the first 2 h of life according to time of birth among 
10 002 live births in Canton Ticino (Switzerland) during the years 1979-1982 


Mortality rate/1000 live births 
Time of birth Observed Observed/expected ratio 
Night-time (hours) 
19 00—06.59 181 
Daytime (hours) 
07.00-18.59 55 





*Significantly different P«0-01. 
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Table 4. Perinatal mortality rates according to causes of death (ICD 8th revision) and by time of birth among the 
10 059 births in the Canton Ticino (Switzerland) during the years 1979-1982 


LT 








Perinatal mortality rate 
Time of birth 
Significance 
Night-time Daytime of difference Night-time 
. Cause of death" Total (19.00-06.59 h) (07.00-18.59 h) Pt eXcess 
u - 

Stilibirths 5-7 8-23 4-21 <0-01 + 

Perinatal causes 

(760-779) 41 7-41 2°18 <0-001 + 
Anoxia, hypoxia (776) 2:1 3-57 1:25 <0-02 + 
Immaturity (777) 0-7 1-65 0-16 «0-01 t 
Other conditions (778) 0-5 , 0-82 0-31 NS + 
Conditions of placenta (770) 0-2 0-55 — <0-06 + 
Haemolytic disease (775) 0-2 0-55 — | <0-06 + 
Toxaemia of pregnancy (762) 0-1 0-28 — NS + 
Other complications (769) 0-1 0 — 0-16 NS — 
Maternal infection (763) 0-1 ; — 0-16 NS — 
Fetal death (unknown) (779) O01 4 = 0-16 NS - 

Congenital anomalies 
(740-759) 1-7 2-20 1-40 NS + 
Heart (746) 0-5 0-55 0-47 NS + 
Musculo skeletal systems 
(756) 0-3 0-55 0-16 ' NS + 
Affecting multiple systems 
(759) 0-3 0-55 0-16 NS t 
Urinary systems (753) 0-1 0-28 — NS + 
Anencephalus (740) 0-3 0-28 0-31 NS — 
Respiratory system (748) 0-2 — 0-31 NS = 

Infectious ' l ; 

(000-136) 0:3 : 0-28 0-31 NS — 
Diarrhoeal disease (9) 0-1 : — 0-16 NS = 
Septicaemia (38) 0-2 0-28 0-16 NS + 

Respiratory system 

(460-519) 0-01 0-28 — NS t 

Pneumonia (486) 0-01 0-28 — NS T 

Total 11-8 18-4 8-11 <0-001 + 


* According to the International classification of Disease 8th revision. tx? test. 


ters of births and deaths. In three cases there was Switzerland (Federal Office of Statistics 1985); 
a discrepancy in the records about the hour of in Canton Ticino this proportion (0-2496) was 
— birth but this did not affect the results once the unrelated to the hour of birth. 

hours of birth were grouped into 6-h periods. It Reported causes of deaths have not been ver- 
might also be possible that a mistake was made ified from the clinical histories, but the causes 
in the original registration of the hour of birth. are only those registered by doctors (obstetri- 
Here too the grouping procedure particularly cians and paediatricians). No autopsy data were 
the division into two groups, night and day, has available. 

reduced the risk of errors having influenced the 
main results of this study. 

It is very unlikely that the birthweights 
recorded on birth certificates are strongly biased . Variation in number of births according to the 
by the hour of birth. Furtbermore, the propor- hour of day has been reported from Switzerland 
tion of unknown birthweight is very low in (Federal Office of Statistics 1984) where daytime 
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hours, in particular the morning, account for 
more live births than night time. There is little 
doubt that the variation in number of deliveries 
by bour of birth is a reflection of obstetric prac- 
tice but unfortunately there are no data on the 
timing of obstetric intervention such as the 
induction of labour and caesarean section. In 
1982, in Canton Ticino, 18:4% of all deliveries 
were by caesarean section (varying between 12:7 
and 3396 in the different departments and units). 
The obstetricians and paediatricians who partici- 
pated in the discussion of our results stated that 
the highest value of the observed/expected 
number of births ratio, found between 08.00 and 
10.00 hours, was a consequence of the high con- 
centration of elective caesarean sections at that 
time and the relatively high ratios between noon 
and 13.00 hours reflected the effect of induction 
of labour, which usually started between 07.00 
and 08.00 hours. 


Perinatal mortality 


The variations in perinatal mortality rates by 
hour of day (Table 1) must be discussed in the 
context of the higher mortahty rates observed 
during the weekend in Switzerland (Federal 
Office of Statistics 1984) and in Ticino 
(Domenighetti 1985). Although the nocturnal 
excess perinatal mortality (+ 127%) is much 
greater than that for Sundays (+ 45%), this com- 
mon pattern might suggest a common set of 
causes. This pattern is similar to that found for 
the proportion of low-birthweight babies 
(<2500 g), which was higher during night-time 
(Table 2) and during the weekends, in Switzer- 
land, for the years 1979-1981 (Federal Office of 
Statistics 1985). 

This pattern could be attributable ta the con- 
centration during these times of non-inducible 
high risk births, as already mentioned by Mac- 
Farlane (1978). An alternative explanation 
could be the lower staff level available leading to 
a poorer level of obstetric and neonetal care. 
This analysis cannot offer definitive support for 
these possibilities. The fact that there are more 
low-birthweight babies born at night might sug- 
gest a selection process (i.e. concentration of 
high risk babies); it might also be attributable to 
a lower level of obstetric care during the night, 
leading to an higher rate of preterm delivery 
(Korenbrot et af. 1984). 

However, the shift towards low- and very-low- 
birthweight babies during the night does not 


explain entirely the observed excess mortality; 
this can be indirectly assessed using Table 2 and 
birthweight-specific mortality rates published 
elsewhere (Federal Office of Statistics 1985). 
Direct analysis shows that perinatal mortality 
rates are higher during the late afternoon and 
evening in each birthweight group (F. Paccaud, 
unpublished observations) indicating that neo- 
natal care is a possible contributory factor, the 
striking excess mortality observed during the 
first 2 h of life might be taken as further support. 

Whatever the causes of this pattern the pres- 
ent analysis shows that there are short-term vari- 
ations in perinatal mortality rates that are 
probably attributable to a service effect and that 
at least part of the excess night mortality could 
be attributed to the reduced staff level available 
at this time. Tyson et al. (1981), in a 23-day 
analysis of newborn intensive care by time-lapse 
photography, reported that activities of physi- 
clans were Significantly diminished at night and 
at weekends. The deterioration in the perform- 
ance at night was associated with an increase in 
neonatal acidosis and mortality. Obstetricians 
and paediatricians who participated in the final 
discussion of the results noted the difficulties in 
organizing urgent caesarean sections during the 
night, and in having staff on call particularly for 
anaesthesia, respiratory resuscitation and blood 
transfusion. 

Further insight in those topics should be pro- 
vided by careful clinical studies as substantial 
improvements in perinatal! mortality could result 
from such an effort. 
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Fetal transcutaneous carbon dioxide monitoring — the 
effect of different fixation methods 


CARSTEN NICKELSEN, TOM WEBER 


Summary. Fetal transcutaneous carbon dioxide tension (tc-Pco,) was 
monitored simultaneously by two electrodes fixed with glue or suction 
during 10 deliveries. There were no differences in success rate, tc-Pco, 
readings or stabilization time between the two fixation methods, but the 
glue fixation method was more time consuming, caused more discom- 
fort to the patient and generally did not permit reapplication of the 


electrode. 


Monitoring of feta] transcutaneous carbon 
dioxide tension (tc-Pco;) during labour, investi- 
gated during the last 3 years (Nickelsen et al. 
1985; Thomsen & Weber 1984; Hansen et al. 
1984; Schmidt et al. 1984), has shown close cor- 
relations between tc-Pco; and Pco. values 
measured in both capillary and umbilical artery 
blood. Two different techniques for application 
of the electrode are in current use, but there are 
no published studies that compare the glue and 
suction fixation methods. This study was 
designed to investigate the two methods of elec- 
trode fixation by using both simultaneously in 
the same patient and comparing the reliability, 
success rate and stabilization time. 


Subjects and methods 


Ten women 1n labour, nine at term and one at 33 
weeks gestation, participated in the study after 
giving informed consent. No high-risk patient 
was included in the study, and the women were 
selected from consecutive deliveries, where an 
investigator was present to monitor tc-Pco,. 
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After calibration with 5% and 10% COJN, 
gas, two tc-Pco; electrodes (Radiometer E5230) 
were sterilized in a 3% solution of aldehydes 
(Korsolin, Ferrosan, Copenhagen) for 20 min. 
The electrodes were connected to two CO, 
monitors (Radiometer TCM220) and the read- 
ings were recorded in one curve. A measuring 
temperature of 44°C was used. 


Glue fixation method 


The electrode was mounted in a sterilized glue 
fixation ring, similar to those used in neonatal 
monitoring, but after removal of the adhesive 
tape. A special application tool was used to hold 
the electrode during application (Fig. 1). Just 
before application 2-butylcyanoacrylat (Histo- 
acryl, B. Braun, Melsungen FRG) glue was 
applied to the fixation ring. The electrode was 
kept vertical until immediately before electrode 
application to prevent the glue from flowing off 
the ring or into the electrode membrane. 

After rupture of the membranes and a cervical 
dilatation of at least 4 cm, the leading part of the 
fetal head was seen with a 33 mm amnioscope. 
The skin was cleaned with cotton swabs, but as 
all fetuses had sparse hair this was not shaved or 
cut. The electrode in the glue fixation ring was 
firmly pressed against the fetal head for 1 min 
before the application tool and the amnioscope 
was removed. 
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Fig. 1. Left: transcutaneous carbon dioxide electrode mounted with suction fixation 
ring. Right: transcutaneous carbon dioxide electrode mounted with glue fixation ring 
in the application tool. Amnioscope, cotton swabs and the glue ampoule are neces- 
sary for application. /nset: Close-up of the electrodes and fixation rings. 


Suction fixation method 

The electrode was mounted in the sterilized 
suction ring (Fig. 1). No application tool or 
amnioscopy were necessary for this method. Just 
after the first electrode was fixed on with glue, 
the amnioscope was removed and vaginal exam- 
ination was performed. The electrode in the suc- 
tion ring was held between two fingers and 
pressed against the fetal head as near to the 
other electrode as possible. An electrical pump 
supplied the suction ring with a negative pres- 
sure of 20 kPa (150 mmHg). After application of 
the electrodes, the stabilization time (i.e. the 
time from application until 95% of the stable 
value was achieved) was measured for both elec- 
trodes. The simultaneous tc-Pco, readings of the 
two electrodes were recorded just after appli- 


cation, just before delivery (or just before end of 
monitoring) and after approximately 50% of the 
monitoring time. 

The distance from the centre of the glue-fixed 
electrode (applied in the centre of the cervical 
os) to the farthest edge of the suction-fixed elec- 
trode was almost 4 cm when the two electrodes 
were placed as close as possible to each other. At 
a cervical dilatation of > 8 cm (>4 cm from 
centre to cervical edge) both electrodes were 
usually free of compression from the cervical 
edge, and therefore the tc-Pco, values at cervical 
dilatations of > 8 cm were analysed separately to 
eliminate any effects of interference by elec- 
trode compression. 

After monitoring both electrodes were exam- 
ined for drift by the 5% CO, gas. 


Table 1. Stabilization time for electrodes fixed with glue or suction 


———————————————————————————ÁÁ 


Stabilization time (min) 


——————— 


Electrode fixation method n Median Interquartile range Range 
Glue 9 3-8-8-4 1:5-17 
Suction 9 5-2-9-2 1-5-10-8 


—————————ÓÓÓ 
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Table 2. Simultaneous transcutaneous CO, tension (tc-Pco;) measurements using two electrodes applied with glue 


or suction fixation 





tc-Pco, (kPa) 








Glue Suction 
Cervical dilatation n fixation fixation Difference* t 
«8 cm 11 9-4 (1-2) 8-6 (1-0) 0-8 (0-6) 2-46 
P<0-05 
=8 cm 14 9.7 (2:2) 9.7 (2-4) 0-0 (0-6) —(0- 39 
Total 25 9-5 (1-8) 9-2 (1.9) 0-3 (0-9) 1-73 





Results are mean (SD) values. 


" Mean of the differences between paired simultaneous measurements from the glue- and suction-fixed electrodes 


(two-tailed paired r-test). 


Statistics 


Differences in mean values of tc-Pco, obtained 
by the two fixation methods were evaluated by 
a two-tailed paired r-test (significance level 
P«0-05). Differences in stabilization times were 
evaluated by Wilcoxon's signed rank test (sig- 
nificance level P« 0-05). 


Results 


Monitoring until delivery was successful with the 
glue-fixed electrode in six patients, the electrode 
fell off during the second stage in three patients 
and was removed in one patient at a cervical 
dilatation of 7 cm when she had a caesarean 
section. Monitoring with the suction-fixed elec- 


14 


— 
NA 


— 
e 


Suction fixation (kPa) 





8 10 12 14 
Glue fixation (kPa) 


Fig. 2. Correlation between simultaneous tc-Pco, 
values measured by glue- and suction-fixed electrodes 
in all patients. y=0-97x + 0-02; r=0-89; n=25; 
P«0-001. 


trode also succeeded in six patients, although the 
electrode was re-applied in one patient during 
the second stage. In three patients the electrode 
fell off during the second stage of labour and was 
not re-applied and in the patient delivered by 
caesarean section the electrode was removed 
together with the glue-fixed electrode. Stabiliza- 
tion times were similar for the glue- and suction- 
fixed electrodes (Table 1). 

In five patients monitoring time was short and 
only the tc- Pco, values from the start of monitor- 
ing and those just before the end of monitoring 
were available, so that 25 simultaneous values 
obtained from the glue- and suction-fixed elec- 
trodes and analysed. The mean (SD) tc-Pco, 


values are shown in Table 2 together with the 


mean value of the differences between simul- 
taneous readings. The only statistically signifi- 
cant difference owas found between 
measurements at a cervical dilatation of <8 cm. 

The correlations between measurements from 
the glue- and suction-fixed electrodes are shown 
in Figs 2 and 3, demonstrating a closer correla- 
tion at a cervical dilatation of =8 cm. 


Discussion 


Suction fixation of electrodes was our usual 
method for tc- Pco; monitoring before this study. 
The glue fixation method was learned during 10 
deliveries before the study, and this short period 
of training was sufficient to obtain a success rate 
equivalent to that obtained with suction fixation. 
Nevertheless, glue fixation was more time con- 
suming and caused more discomfort to the 
patient, as it involved a dorsal position and 
amnioscopy. Reapplication of the glue-fixed 
electrode was not attempted in this study as it 


Suction fixation (kPa) 





8 10 12 14 
Glue fixation (kPa) 


Fig. 3. Correlation between simultaneous tc-Pco, 
values measured by glue- and suction-fixed electrodes 
in patients with cervical dilatation = 8 cm. y=1-05x — 
0-47; rz 0-97; n« 14; P«0-001. 


could involve changing the electrode mem- 
brane, recalibration and resterilization because 
of glue contamination of the electrode mem- 
brane. In contrast, reapplication of the suction- 
fixed electrode is simple and involves no change 
of membrane or recalibration. 

The methods for applying monitoring elec- 
trodes have been investigated previously 
(Lófgren 1978; Huch et al. 1977; Weber & 
Secher 1979) in comparative studies between 
two series of tc-Po, monitoring using electrodes 
fixed either with glue or suction but the two 
methods gave similar values. 

In the present study, the simultaneous read- 
ings of two tc-Pco; electrodes fixed with glue or 
suction showed a close correlation, especially at 
cervical dilatations of = 8 cm. At lesser dilata- 
tions one of the electrodes could be subjected to 
compression by the cervical edge which could 
affect the tc-Pco, reading (Nickelsen & Weber 
1986). 

Figures 2 and 3 show three tc-Pco; values of 
>13 kPa (at 44°C), they were measured in the 
same fetus at cervical dilatations of between 8 
and 10 cm. The baby had a 1-min Apgar score of 
9. an umbilical artery blood pH of 7-12 and a 
Pco; of 14-0 kPa (at 44°C) indicating respiratory 
acidosis. Stabilization times did not differ 
between the glue- and suction-fixed electrodes 
but they were longer than in previous studies 
that used suction fixation. Usually the natural 
humidity of the fetal skin in the birth canal serves 
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as contact liquid (with a Pco; in equilibrium with 
tc-Pco;) when suction fixation is used, but in the 
present study no liquid was left after the skin was 
cleaned and dried. This may explain the longe 
stabilization times found in this study. 

The exclusion of differences in mean values :s 
invalidated by the low number of measure- 
ments. A difference of 0-6 kPa (SD of the difter- 
ence) is excluded (90% statistical power) when 
14 measurements are analysed. This means that 
a larger series might expose a difference of <0-6 
kPa, although close correlations were found in 
this study. 

We conclude that the suction fixation method 
is simple and less time consuming than the glue 
fixation method. Values obtained with the two 
fixation techniques are very similar and any 
differences are not important clinically. 
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The effect of electrode compression during fetal 
transcutaneous carbon dioxide monitoring 


CARSTEN NICKELSEN, TOM WEBER 


Summary. The influence of electrode compression by the cervix on 
transcutaneous CO, measurements (tc-Pco,) was studied during 20 
deliveries by simultaneous measurements with two electrodes, one 
positioned under the cervical edge and the other free of the cervix. At a 
cervical dilatation of «8 cm, significantly higher values were measured 
by the electrode exposed to cervical compression, and tc-Pco, fluctu- 
ations with uterine contractions were observed. This study confirms that 
the tonsure effect usually does not interfere with tc-Pco, monitoring. 


Compression of the electrodes used for trans- 
cutanéous monitoring may theoretically com- 
promise the capillary blood flow in :he skin 
beneath the electrode. Studies on adult volun- 
teers have demonstrated that a weight of 
30-110 g on a tc-Po; electrode placed on the 
scalp, may reduce capillary blood flow and cause 
tc-Po, values of zero (O'Connor et al. 1979). 
Although the diffusion of carbon dioxide 
through the skin is easier, these problems also 
affect tc-Pco, monitoring. To demonstrate this, 
a calibrated tc-Pco; electrode was placed on the 
scalp of a day-old healthy mature baby with an 
ordinary fixation ring (with adhesive tape) and 
with contact liquid between the membrane and 
the skin. After stabilization of the tc-Pco, value 
a weight of 100 g was applied to the electrode for 
6 min. A distinct increase of tc-Pco; appeared 2 
min after the weight was applied (Fig. 1). 
Removal of the weight from the electrode 
induced an immediate decrease in tc-Pco, and 2 
min later tc-Pco, was stabilized at a level 0-2 kPa 
above the initial value. 

During fetal monitoring, compression of the 
electrode may occur between the fetal head and 
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the lower segment of uterus. This study evalu- 
ates the effect of this compression by simul- 
taneous monitoring with two electrodes, the one 
placed between the fetal head and the cervix, the 
other in the centre of the cervical os. 


Subjects and methods 


After giving informed consent 20 women in 
labour at term were included in the study. No 
high-risk patient was included, and consecutive 
deliveries, where tc-Pco, monitoring was poss- 
ible (investigator present during labour and 
delivery) were selected for the study. After ster- 
ilization and calibration (Nickelsen & Weber 
1986) two te-Pco, electrodes (Radiometer 
E5230) were mounted in suction fixation rings. 
The first electrode was applied in a lateral pos- 
ition between the cervix and the fetal head. The 
second electrode was applied in the centre of the 
cervical os, without compression from the cervi- 
cal edge (Fig. 2). The readings were recorded 
simultaneously on the same curve, and by fre- 
quent vaginal examinations the cervical dilata- 
tion and the readings of both electrodes were 
recorded. After each monitoring electrode drift 
was assessed. An electrode temperature of 44°C 
was used. 


Statistics 


Differences in mean values of tc-Pco, measured 
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Fig. 1. Effect of electrode compression during neonatal te-Pco, monitoring. The tc-Pco, 
increase is delayed approximately 2 min, but the decrease happens immediately after cessation 


of compression. 


by the electrodes positioned centrally and later- 
ally were evaluated by a paired r-test. 





Fig. 2. tc-Pco; electrodes applied in lateral position (to 
the left) between the cervix and the fetal head and in 
central position free of compression from cervix. 


Results 


During monitoring the central electrode usually 
showed stable values in contrast to the lateral 
electrode which fluctuated in relation to uterine 
contractions, with increasing tc-Pco, values 
during the last part of the contraction, maximum 
just after, and decreasing values in the first 
period between contractions (Fig. 3). These 
fluctuations often disappeared at a cervical 
dilatation of 28cm, when the lateral electrode 
was usually free of the cervical edge and not 
compressed. During 20 deliveries simultaneous 
readings of the central and lateral electrode were 
noted in relation to vaginal examination on 76 
occasions. Mean values calculated for both elec- 
trodes and the difference between simultaneous 
readings are listed in Table 1. The lateral elec- 
trode reading was significantly higher than the 
central one, but no significant difference was 
found at a cervical dilatation of 28 cm. During 
the first stage of labour the highest value was 
measured usually by the lateral electrode. but 
during the second stage of labour, when the feta! 
head was pressed against the pelvic floor, the 
highest value in some cases was measured bv the 
central electrode. 

The median (25—75 centile) values of stabiliza- 
tion times of the central and lateral electrode 
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Fig. 3. tc-Pco, monitoring with electrodes in lateral and central position. At the start (to the right) the lateral 
electrode reading is higher than the central electrode reading and shows fluctuations according to uterine 
contractions. Following vaginal examination the compression of the lateral electrode is revealed and the 
reading decreases to values just below the central electrode reading. 


were 2-4 (2-0-3-2) min and 2-5 (2-0—3-8) min, 
respectively. 


Discussion 


Low tc-Po; values caused by compromised capil- 
lary blood flow by compression of the 
transcutaneous electrode have been described 
previously (O'Connor er al. 1979). Increasing 
tc- Pco, values due to similar electrode compres- 
sion were demonstrated during neonatal 
monitoring. Aerobic metabolism with formation 
of carbon dioxide only continues as long as oxy- 
gen is available in the tissue, but the distinct 
increase shown in Fig. 1 (0-8 kPa/min) also indi- 
cates anaerobic metabolism. The carbon dioxide 
produced in skin by aerobic metabolism follow- 
ing occlusion of blood flow only involves a 
tc-Pco; increase of 0-2 kPa (at 45°C) (Sever- 
inghaus et al. 1978). Lactic acid production 
during anaerobic metabolism increases dis- 
solved CO, in extracellular fluid (Rooth er al. 
1985) and this slower process may explain the 


delayed onset of tc-Pco, changes and the 
increased values following the compression. 
Pressure between the fetal head and the cervix 
during labour is often two to three times the 
intra-amniotic pressure (Lindgren 1977) when 
measured near to the equator of the fetal head. 
Consequently, a weight of 100 g applied on the 
electrode (i.e. 52 g/cm? or 39-8 mmHg) in the 
lateral position will not be uncommon. As fetal 
arterial systolic blood pressure, 60-70 mmHg 
(Young 1961), is lower than in newborn infants, 
compromised capillary blood flow may develop 
at lower compression in the fetus during labour. 
Figure 3 demonstrates delayed elevations of 
tc-Pco, after uterine contractions. The fact that 
only the lateral electrode is affected by the uter- 
ine contractions contradicts the theory of the 
tonsure effect (O'Connor & Hytten 1979). 
According to this theory, the equatorial com- 
pression of the fetal head should compromise 
the blood flow of the scalp and involve decreased 
values of Po; and pH and increased values of 
Pco, when measured in capillary blood or trans- 


Table 1. Simultaneous transcutaneous CO, tension (tc-Pco.) measurements from two electrodes placed in the 


central or lateral position of cervical os 








tc-Pco, (kPa) Significance 
Cervical Central Lateral 
dilatation NS position position Difference* t P 
«8 cm 36 8-4 (1-3) 9-3 (1-5) 0-9 (1-5) 3-36 «0-005 
z8cm 40 9.2 (1-6) 9-5 (1-4) 0-3 (1-6) 1-36 NS 
Total 76 8-8 (1-5) 9:4 (1-4) 0-6 (1-6) 3.42 «0-005 





Results are mean (SD) values. 


* Mean of the differences between paired simultaneous measurements from the central and lateral electrodes (two- 


tailed paired t-test). 


cutaneously on the scalp. The close correlation 
between tc-Pco; measured just before delivery 
and the Pco; of the umbilical artery blood just 
after delivery (Nickelsen et al. 1986) likewise 
states that the tonsure effect usually does not 
affect tc-Po, measurements. 

As expected the significant difference 
between simultaneous readings of the lateral 
and central electrode disappears at a cervical 
dilatation of z8 cm, when both electrodes are 
free of the cervical edge. Compression of the 
electrode between the pelvic floor and the fetal 
head may influence the reading in a similar way, 
but the central electrode will be affected as often 
as the lateral. 

From this study we conclude that the tonsure 
effect, which may invalidate tc-Po, measure- 
ments during labour (Wallenburg et al. 1984), 
does not affect tc- Pco, measurements, but com- 
pression of the electrode induces elevated 
tc-Pco, values. To avoid spuriously high tc-Pco; 
values the electrode should be placed in an area 
free of compression from the cervix and the 
pelvic floor. 


References 


Lindgren, L. (1977) The concept of pressure in biology 
and pressure transducers. Acta Obstet Gynecol 
Scand Suppl 66, 87-123. 


tc- PCO,, effect of electrode compression — 1273 


Nickelsen, C. & Weber, T. (1986) Fetal trans- 
cutaneous carbon dioxide monitoring—the effect 
of different fixation methods. Br J Obstet Gynaecol 
93, 1268-1271. 

Nickelsen, C., Thomsen, S. G. & Weber, T. (1986) 
Fetal carbon dioxide tension during human labour. 
Eur J Obstet Gynecol Reprod Biol 22, 205-216. 

O'Connor, M. C, & Hytten, F. E. (1970) Measure- 
ment of fetal transcutaneous Oxygen tension-- 
problems and potential. Br J Obstet Gynaeco! 86, 
948-953, 

O'Connor, M., Hytten, F. E. & Zanelli, G, D. {1979} 
Is the fetus 'scalped' in labour? Lancet ii, 947-948. 

Rooth, G., Ewald, U. & Caligara, F. (1985) Ana- 
erobic skin metabolism in healthy men estimated 
with transcutaneous pCO, electrode. Scand J Clin 
Lab Invest 45, 393-396. 

Severinghaus, J. W., Stafford, M. & Thunstroem, 
A. M. (1978) Estimation of skin metabolism and 
blood flow with tc-Po, and te-Pco, electrodes bv 
cuff occlusion of the circulation. Acta Anaesth 
Scand Suppl 68, 9-15. 

Wallenburg, H. C. S., Verhoeff, A.. Jansen, T. C. & 
Van der Wiel, A. R. (1984) Effects of experimental 
head compression on transcutaneous scalp Po, in 
fetal lambs, Am J Obstet Gynecol 64, 239-243, 

Young, I. M. (1961) Blood pressure in the newhorn 
baby. Br Med Bull 17, 154-159. 


Received 5 March 1986 
Accepted 13 March 1956 


British Journal of Obstetrics and Gynaecology 
December 1986, Vol. 93, pp. 1276-1285 


Magnetic resonance imaging—its application to cervical 


carcinoma 


M. C. POWELL, B. S. WORTHINGTON, M. SOKAL, M. WASTIE, 


J. BUCKLEY, E. M. SYMONDS 


Summary. Twenty-five women with primary carcinoma of the cervix 
were examined with magnetic resonance imaging (MRI). A number of 
different pulse sequences with T, and T, weighting were employed to 
determine optimum tissue contrast, and the potential for staging cervi- 
cal cancer was assessed and compared with the clinical findings. MRIis 
seen to give a unique view of cervical cancer in particular in stage I and 
H disease where other imaging techniques have known limitations. In 
addition, stages III and IV were well seen with demonstration of tumour 
comparable with that of computerized axial tomography (CT). 


Carcinoma of the cervix is the second most com- 
mon gynaecological cancer. The prognosis is 
determined by the stage of disease at the time of 
diagnosis with a 5096 S-year survival rate in 
those with invasive disease. Accurate staging at 
presentation is therefore important in order to 
assess prognosis, and to choose and compare 
different treatments. At present, cervical cancer 
is staged according to clinical findings (FIGO 
1972) but many studies have demonstrated an 
error of 3476-3976 in comparing clinical with 
surgical stage (van Nagell et al. 1971; Averette ef 
al. 1975). Computerized axial tomography (CT) 
has improved the assessment but has some limi- 
tations (Brenner ef al. 1982). Therefore, new 
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techniques with the potential of improving the 
staging and assessment of these tumours merit 
investigation. Magnetic resonance imaging 
(MRI) is a recently introduced imaging tech- 
nique which employs radiofrequency radiation 
in the presence of a magnetic field to create 
cross-sectional images of the body. MRI has 
already gained acceptance in the central nervous 
and musculoskeletal systems (Worthington 
1983). 

The application of MRI to the female pelvis is 
currently on trial, and initial results have shown 
that it may have important implications in the 
staging and assessment of gynaecological cancer 
(Powell et al. 1986). The pelvis is suitable for 
examination because of the minimal effect on 
the pelvic organs from respiratory motion. MRI 
offers the specific advantages of multiplanar 
imaging, avoids the use of ionizing radiation and 
when used appropriately is without known haz- 
ard. In addition, by altering the pattern of 
radiofrequency applied to the so-called pulse 
sequences, images can be produced weighted 
differently by proton density and the relaxation 
times T, and T). 

This study was designed as an initial assess- 
ment of magnetic resonance in carcinoma of the 
cervix, to determine the appropriate pulse 
sequences to maximize tissue contrast and to 
assess the ability of MRI to stage the primary 


cervical cancer in comparison with clinical 
staging. 


Subjects and methods 


MRI was performed on 25 consecutive patients 
with newly diagnosed, untreated cervical 
cancer. Histological diagnosis was established 
by cervical biopsy, vaginal biopsy or dilatation 
and curettage. Routine clinical staging included 
physical examination, chest X-ray, cystoscopy, 
intravenous ureterogram and barium enema in 
selected patients. Clinical staging was based on 
the International Federation of Gynaecology 
and Obstetrics (FIGO 1971) staging 


classification. 





Fig. la. Sagittal view—normal retroverted uterus. 
Low intensity band (1); myometrium (m); endo- 
metrium (e); cervix (c). TE 80 ms, TR 1000 ms. 





Fig. 1b. Transverse axial view through normal cervix 
(c), rectum (r), uterine vessel (v). TE 40 ms, TR 1000 
ms. 
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The MRI stage was assessed from objective 
findings without knowledge of the clinical stage 
or pelvic examination. The patients were 
between 25 and 75 years of age (mean 49 years) 
Clinical stages were I(7), IIa(5), IIb(6), IIIa(2) 
IIIb(4), IV(1). Histological diagnoses were 
squamous carcinoma in 20 patients and ade 
nocarcinoma in five patients. 

MRI was performed on a 0-15 Tesla imaging 
system based on a resistive magnet (Picker) 
Images were acquired and displayed on a 256 x 
256 matrix yielding a pixel size of 0-8 mm x 
0-8 mm. A number of different spin sequences 
were employed to give both T; weighted (spin 
echo) and T, weighted (inversion recovery) 
images. Coronal, transverse and sagittal planes 
were evaluated to determine the optimum image 
plane. Both single and multislice protocols were 
available. Imaging time for evaluation was 
usually less than 1 hour. MRI is carried out in the 
UK under the guidelines laid down by the 
National (British) Radiological Protection 
Board (NRPB 1983). Informed consent is 
obtained before examination in each patient. 


Results 


An initial appraisal of the appearance of the 
normal cervix as seen by MRI is required before 
studying the changes seen in cervical cancer. 
Figure la is a T, weighted sagittal image of a 
normal retroverted uterus. A band of low signa! 
intensity is demonstrated on the inner aspect of 
the myometrium and is seen to continue into the 
cervix to border the cervical canal. The anatomi 
cal substrate that this represents is unknown 
Our preliminary studies have suggested a col 
lagenous origin (Worthington et al. 1985). This 
appearance of the cervix is not seen with ultra 
sound or computerized axial tomography (CT) 
The cervical band assists in the location of the 
cervix in the transverse axial plane (Fig. 1b). The 
availability of examination in either sagittal, cor 
onal, or transverse planes is advantageous in the 
assessment of local extension. 

Figure 2a is a sagittal T, weighted image of : 
cervical carcinoma. The tumour has a uniforn 
signal intensity similar to the myometrium. A 
clear plane separating the tumour and bladde: 
anteriorly is visible. The tumour signal intensity 
however, is seen to increase when T; weighted 
sequences are employed (Fig. 2b). The tumour 
is limited by a band of low intensity which 
appears to be breached posteriorly. The myo 
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Fig. 2. Sagittal view of an early cervical carcinoma 
(c), bladder (b), rectum (r), endometrium (e), 
pseudocapsule (p), myometrium (m). 

Fig. 2: (a) TE 40 ms, TR 200 ms; (b) TE 80 ms, TR 
1000 ms; (c) TE 40 ms, TR 1000 ms, transverse axial 
view; (d) TI 100 ms, TR 1500 ms. 








M 


metrium and endometrium are distinct from the 
tumour, the upper margins of which are now 
clear. Although T, weighted sequences provide 
comparatively poor tissue differentiation 
between tumour and myometrium, the high sig- 
nal intensity from pelvic fat acts as a good con- 
trast to the tumour edge. This is best 
demonstrated in the transverse axial plane (Fig. 
2c) and is particularly useful in regard to the 
assessment of parametrial spread and invasion 
to the pelvic side wall. The so-called STIR 





Fig. 3. (a, top) Sagittal view of a FIGO stage IIb 
cervical carcinoma (c). Tumour is invading myo- 
metrium (m) and is on to anterior vaginal wall (v). TE 
80ms, TR 1000ms. (b, bottom) 3 months after radio- 
therapy increase in tumour anteriorly (c) invading into 
bladder (b). TE 80 ms, TR 1000 ms. 
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sequence (short TI inversion recovery sequence) 
(Bydder & Young 1985) when used with a suit. 
able choice of TI the signal from pelvic fat can be 
suppressed and in addition T, and T. contrast 
becomes additive. The overall effect is to pro- 
vide a greatly enhanced contrast between 
tumour and the surrounding tissues (Fig. 2d). 
Many pathological conditions such as neoplasia 
are associated with increased T, and T; relaxa- 
tion times. Consequently, the additive effect of 
T; and T; contrast invests this new sequence with 
a greater sensitivity for the detection of tumour 
tissue. The tumour has a high signal intensity in 
sharp contrast to the surrounding tissue. As well 
as providing information in regard to local 
tumour extent, there is some evidence to suggest 
that the sequence will be of value in differentiat- 
ing fibrosis consequent to radiotherapy from 
tumour recurrence. 

The sagittal plane of view is the most appro- 
priate for assessment of myometrial involve- 
ment. Figure 3a is a tumour which was clinically 
thought to be a stage IIb. The tumour has 
extended onto the upper third of the anterior 
vaginal wall. The extent of involvement of the 
body of the uterus was not apparent at examii 
ation under general anaesthesia. The impor- 
tance of myometrial invasion in relation to 
prognosis is well known (Prempree et al. 1982) 
although it is not in the present FIGO staging 
classification. This patient subsequently unde: 
went a course of pelvic irradiation; the follow-up 
scan 3 months later shows there has been a good 
response posteriorly, with tumour regression 
Anteriorly there is an increased amount o! 
tumour which is now indenting the bladder and 
obscuring the plane between them suggesting 
involvement of the bladder (Fig. 3b). The sagit 
tal plane is more valuable than the transverse 
axial in determining invasion of the bladder wal 
particularly at the bladder base. In contrast 
assessment of tumour involvement of the rectum 
is easier with transverse axial scans. Figures 4a 
and 4b are MRI and CT scans of a tumour which 
has invaded posteriorly towards the rectum. The 
rectum has a layer of pelvic fat lying anteriorly 
which is well demonstrated with T, weighted 
pulse sequences, and assists in the assessment of 
tumour involvement of the rectum. The layer i: 
also seen with CT examinations. Tumour involy 
ing the parametria is the most difficult to asses: 
clinically, particularly in the detection o! 
tumour free plane medial to the obturator inter 
nus. The presence of parametrial involvement 
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may determine whether the patient is suitable 
for surgery as radical hysterectomy is usually 
reserved for tumours confined to the cervix or 
with minimal vaginal extension. Radiation 
therapy is the treatment of choice for tumour 
that has spread to the parametria or beyond 
(Jones & Jones 1981); CT examinations have 
been disappointing in their assessment of param- 
etrial extension of cervical cancer (Walsh & 
Goplerud 1981). In our series excellent demon- 
stration of the parametria is seen on both coro- 
nal and transverse axial planes with MRI. Figure 


5 is a T, weighted transverse axial image of a 
tumour extending into the left parametrium. 
Involvement of the parametria is best demon- 
strated with T; sequences which highlight the fat 
in contrast to the invading tumour. 

More advanced lesions are equally well seen 
with MRI. Figure 61s a large tumour which has a 
central necrotic area with extension and involve- 
ment of both pelvic side walls. The central nec- 
rosis demonstrated is commonly seen with the 
larger tumours and is also a feature visible with 
CT (Engelshoven 1983). 





Fig. 4. (a, top) Transverse axial view of a cervical tumour (c) invading posteriorly to involve rectum (r) 
fat (f). TI 600 ms, TR 2000 ms. (b, bottom) Transverse axial CT scan at same level. 


Lymph nodes and recurrent disease 


The assessment of lymphatic involvement by 
MRI in carcinomas of the cervix has still to be 
determined. Figure 7 is a T; weighted transverse 
axial image of a patient with a central recurrence 
associated with a collection of lymph nodes on 
the pelvic side wall. The glands have a uniform 
signal similar to that of the tumour tissue, and 
tumour within the lymphatic tissue does not 
have a distinguishing signal. Therefore MRI at 
the present time in the assessment of lymph 
nodes relies on similar criteria as for CT, i.e. an 
alteration in the morphology of the glands 
before diagnosis of involvement can be con- 
fidently made. 
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Although not specifically a part of the study, in 
six patients examined with recurrent tumour, à 
similar range of signal intensities was exhibited 
to that of the primary growth, i.e. when the T. 
weighting of the pulse sequence increases the 
signal intensity of the recurrent tumour tissue 
increases. This is opposite to the behaviour of 
fibrous tissue which decreases in signal intensit 
when the T; weighting lengthens. Figure 8is a 1 
weighted transverse axial image of a large recur- 
rence in the pelvis to which bowel is closeh 
applied, subsequently confirmed at laparotom) 


Stage correlation 


MRI stage in 25 patients is compared with clini 





Fig. 5. Transverse axial view, fat plane (f) is seen between tumour (c) and pelvic side wall 


(p). TI 500 ms, TR 2000 ms. 





Fig. 6. Transverse axial view, FIGO stage IV cervical carcinoma. Extends to pelvic side 
walls and bladder (b). Large central necrotic area (n). TI 600 ms, TR 2000 ms. 
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cal stage in Table 1. MRI and clinical stage were 
identical in 12 (48%) patients. MRI indicated 
more advance disease than clinical examination 
in 10 (40%) patients and less extensive disease in 
3 (12%). Eleven patients subsequently under- 
went surgery, and the surgical stage and MRI 
stage for nine are given in Table 2; two patients 
underwent prior radiotherapy and at histo- 
pathological examination no tumour tissue was 
demonstrable. In eight of the nine patients the 
surgical stage agreed with the MRI findings. In 
one patient MRI had indicated that there was 
involvement of the parametrium which was also 
suggested by the CT examination but sub- 
sequently was not confirmed at surgery. The 
explanation for this discrepancy is uncertain. 


Discussion 


The clinical assessment of invasive cervical 
cancer is poor, particularly of parametrial 
spread. This is important if surgical intervention 
is to be contemplated. In addition, inaccuracies 
in clinical assessment may downstage tumours 
and lead to a misleading impression of tumour 
response to therapy. Standard radiological tech- 
niques yield little information with regard to 
stage. In a retrospective study of 227 patients 
with invasive carcinoma of the cervix, Griffin et 
al. (1976) reported tumour related findings in 
only 1% of chest films, 3-496 of barium enema 
studies and 7-346 of intravenous urograms. The 
value of CT in primary cervical cancer is still 





Fig. 7. Transverse axial view of a central recurrence (r) and associated group of lymph nodes 
(1) on the pelvic side wall. TE 40 ms, TR 500 ms. 





Fig. 8. Transverse axial view of a right-sided recurrent carcinoma (r) involving small bowel 


(b). TE 40 ms, TR 1000 ms. 


questionable, problems arise involving param- 
etrial assessment, differentiation of fibrosis from 
tumour in recurrent disease, and evaluation of 
lymph nodes (Balfe et al. 1985). 

Magnetic resonance imaging (MRI) may offer 
distinct advantages over conventional radiologi- 
cal techniques in staging cervical tumours. In our 
series the primary tumour was positively identi- 
fied in all cases. The sagittal plane demonstrated 
extension of tumour into the myometrium and 
extension on to the vaginal wall. In addition, 
parametrial extension is well depicted on both 
transverse axial and coronal planes. T, weighted 
images provided excellent tissue contrast 
between the high signal from pelvic fat and the 
intermediate intensity of tumour tissue enabling 
demonstration of involvement of the pelvic side 
wall. The multiplanar facilities that MRI pro- 
vides for tumour assessment are not available 


with CT. Extension of tumour into the myo- 
metrium and vagina are poorly demonstrated by 
CT. The choice of pulse sequence is critical if the 
tumour is to be demonstrated and a combination 
of sequences in different planes is required. 
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MRI stage differed from clinical stage in 13 
(52%), a similar proportion to the discrepancy 
found between clinical and surgical staging. In 
comparison with clinical stage, MRI upstaged 
tumours in 10 (40%) and downstaged them in 3 
(1296). The majority of advanced tumours were 
treated by radiotherapy, therefore precluding 
surgical correlation, but correlation in nine 
patients yielded some preliminary conclusions. 
MRI would appear to be able to differentiate in 
nearly all patients stage Ib from stage Hb 
disease. Current developments with high resol- 
ution machines should improve further the 
recognition of normal and abnormal parametria. 
In the later stages of the disease more surgically 
proven cases would be necessary to verify our 
findings, but it would appear that MRI is also 
suitable for imaging stage HI and IV tumours. 
Recent studies have demonstrated that the 
notion of tumour volume may be of greater 
value than stage for the overall prognosis of 
patients with cervical cancer (Baltzer 1979). A 
close relation exists between tumour volume and 
risk of lymph node metastases as well as between 


Table 1. Prospective comparison between clinical and magnetic resonance imaging (MRI) stage in 25 patients with 
primary cervical carcinoma 
IOAMIPAUIMAUMMMUQMTHTPEVTVANAMPUNUUMMUSUINNVIMUEHTTTPARANDUAANLAUUDIUAEIUPANELAVEONAUNHPISHUARINRR STAAR anaa M OA AAA UBINAM UOT nT eu OTE ln Ms tA NA N 








MRI stage 

Clinical stage No. of patients I Ila IIb {lla Hb IV 
I 7 3 1 2 } 0} 9 
Ha 5 0 2 3 0 0 Q 
Hb 6 0 0 4 0 ü 2 
Ha p 0 0 0 i g ! 
IIb 4 0 0 3 0 i 9 
IV l 0 0 0 ü 0 : 
Total 25 3 3 12 p | i 


Table 2. Prospective comparison between magnetic resonance imaging (MRD) stage and surgical stage in nine 
patients with cervical carcinoma 





Surgical stage 


——————————————————— 





MRI stage No. of patients I Ila IIb Illa IV 
I 2 2 0 0 Q Ü 
Ha l 0 i 0 0 9 
IIb 4 i 0 3 0 } 
Ha I 0 0 0 i 
IV l 0 0 Ü ü i 


Total 9 3 i 3 i i 
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the tumour volume and chances of recovery 
(Dargent et al. 1985). Because of the three- 
dimensional display provided by MRI, a quan- 
titative assessment of tumour volume may be 
obtained. The assessment of patients with sus- 
pected recurrent cancer may be difficuit due to 
prior radiotherapy or surgery, and errors estima- 
ting disease extent are frequent. The prognosis 
in this group is poor, with a 1-year survival of 
1596 (Van Nagell et al. 1979). Earlier detection 
may be a way of improving this dismal statistic. 
CT was found in a recent series to have an 
accuracy of 82% in predicting recurrent disease 
(Walsh et al. 1981), but has a major drawback in 
its ability to distinguish reliably between radia- 
tion fibrosis and recurrent tumour. Radiation 
fibrosis has a low signal intensity similar to 
muscle on both T; and T, weighted pulse 
sequences. In contrast recurrent tumour has a 
higher signal intensity when longer T; weighted 
pulse sequences are employed (Glazer et al. 
1985). Recurrent cervical carcinoma in our study 
has shown similar characteristics, and it is antici- 
pated that the diagnostic potential of MRI will 
be further improved with the introduction of 
paramagnetic contrast agents. 

Examination. of lymphatic tissues is more 
problematic. Diagnosis of lymph node involve- 
ment by CT relies on the gland being greater 
than 1-5-2 cm diameter (Lee er al. 1978). A pre- 
liminary study of lymph glands with MRI has 
demonstrated that measurements of the relaxa- 
tion times of the gland (the T, and T; times) may 
indicate metastic involvement with tumour 
although not apparent on the image itself 
(Dooms et al. 1985). 

Gadolinium DTPA is a paramagnetic contrast 
agent which after intravenous injection has a 
distribution similar to that of iodinated media 
used in CT. Accumulation in the tissues results 
in a reduction in the relaxation time. This has 
been found to be of value in the central nervous 
system (Carr et al. 1984) and there is hope that 
the diagnostic potential of MRI in the assess- 
ment of lymphadenopathy and recurrent disease 
in the pelvis will be improved. A trial is currently 
in progress in Nottingham using Gadolinium 
DTPA in patients with cervical cancer, which it 
is anticipated will increase the detection of meta- 
static disease in lymph nodes and recurrent 
tumour. 

Magnetic resonance images have also suc- 
cessfully transferred to radiotherapy localization 
films (Daffner et al. 1985), the distinct advantage 


being the ability to produce direct sagittal or 
coronal images of the area of interest. This is 
particularly useful when planning radiation 
fields for the treatment of soft tissue neoplasms, 
since the treatment portals are usually based on 
conventional frontal and lateral radiographs and 
the palpable abnormality. The more accurate 
localization of tumour before radiotherapy may 
produce a better therapeutic ratio by spanning 
normal tissue and allowing a higher dose of radi- 
ation to the neoplasm. 

Therefore, MRI would appear to have distinct 
advantages in relation to cervical cancer. The 
multiplanar, and tissue characterization proper- 
ties would appear to accrue benefits, particularly 
in the improved staging in early disease. The 
demonstration of tumour extent in all stages 
equals or surpasses that given by other imaging 
techniques. This additional information will lead 
to a more accurate assessment of stage and 
therefore more propitious choice of therapy. 
Comparison of different treatment protocols 
and the visualization of tumour response is avail- 
able. It is anticipated that increased resolution 
with a 512 x 512 matrix and newer techniques 
involving reductions in scanning time and the 
introduction of contrast agents will further 
improve the unique potential provided by MRI 
in cervical cancer. 
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Ultrasonography for early detection of ovarian 
carcinoma 


ELLIKA ANDOLF, ELIZABETH SVALENIUS, B. ASTEDT 


Summary. Ultrasound scaa for detection of ovarian enlargements was 
performed in a target group of out-patients attending the clinic for 
various reasons in the 40-70 years range. Overall 805 women were 
examined, in 9996 of whom the ovaries and/or their vessels could be 
identified. Pathological findings were suspected in 83 patients at the first 
scan, and were confirmed in 50 after a repeat scan, 39 of whom sub- 
sequently underwent surgery. Various ovarian lesions were found in 35 
women, including five mucinous and serous cystadenomas, one car- 
cinoma, two borderline tumours, and a cancer of the caecum. None of 
the borderline or malignant ovarian lesions were found by manual 
pelvic examination. Ultrasound screening appears to be a useful diag- 
nostic aid, though its usefulness might be further improved if other risk 
factors such as heredity and period of ovulatory activity are taken into 


consideration. 


The prognosis for women with ovarian car- 
cinoma is poor because of late diagnosis. Early 
symptoms are lacking, and by the time symp- 
toms do appear, in 60-70% of cases, the disease 
has already spread. The 5-year survival rate is 
about 20% in advanced disease (stages IH and 
IV) compared with almost 80% in patients with 
stage I disease (Sigurdsson et al. 1933). To 
improve results, a method for early detection of 
the disease is imperative. Various tumour mark- 
ers have not hitherto proved helpful in clinical 
use; some monoclonal antibodies are still on 
trial, but their usefulness in the early detection 
of ovarian cancer has yet to be proved. 

As a complement of manual pelvic examin- 
ation, ultrasound examination might be useful in 
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detecting enlargements of the ovaries and neo- 
plastic growth at an early stage. Although Sun- 
dén (1964) reported that pathological changes in 
the ovaries could be seen with ultrasound, it was 
not until almost a decade later that the next 
report of ultrasound examination of the ovaries 
was published (Kratochwil ef al. 1972). 
Hackelóer & Nitschke-Dabelstein (1980) 
showed that the ovaries could be identified by 
tracing the passage of the ovarian vessels. With 
the advent of real-time sector scanners, quick 
and easy identification of the ovaries became 
possible. The practical use of these advances is 
exemplified by ultrasound examination of the 
ovaries for puncture of the ovarian follicle in the 
collection of ova for in-vitro fertilization. Camp- 
bell et al. (1982) presented the first encouraging 
results from a screening programme for ovarian 
cancer. 

We have assessed the use of ultrasound scan- 
ning in detecting ovarian enlargements in a tar- 
get group of out-patients attending the clinic for 
various symptoms, and who belonged to the age 
group at risk for ovarian cancer (National Board 
of Health and Welfare 1981). 


Patients and methods 


Ultrasound examination was offered to every 
woman between the ages of 40 and 70 years who 
contacted the out-patient clinic of the Depart- 
ment of Obstetrics and Gynaecology at the Uni- 
versity of Lund during the period of the study, 
either for a regular check-up or for any other 
reason. All patients had a manual pelvic examin- 
ation before the ultrasound scan. Pelvic examin- 
ation was performed by one of the 30 or so 
experienced gynaecologists available at the 
clinic. Because of the study’s popularity with 
patients and the limited availability of ultra- 
sound, the time lapse between the pelvic exam- 
ination and ultrasound scan varied between 1 
and 12 weeks. The findings of the manual exam- 
ination were not available to the ultra- 
sonographer. 

The ultrasound examination was performed 
with the full-bladder technique (Donald 1966), 
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Fig. 1. Distribution by age and menstrual status of 805 
women examined by ultrasound. The distribution of 
pathological findings in the 35 women who sub- 
sequently underwent laparotomy is indicated. 
§ Postmenopausal; WE hysterectomized, [J pre- 
menopausal. (6) Malignant/borderline ovarian 
tumour; (li) benign ovarian tumour/gynaecological 
lesion; (A) non-gynaecological lesion. 
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using a ‘real-time’ sector scanner (Diasonics 
DS 20) and a 3-5 MHz probe throughout. AI 
examinations were made by one technician, & 
specially trained midwife. The uterus and the 
ovaries were measured in three planes, and the 
volume of the ovaries was calculated using a 
simplified version of the ellipsoid formula: 
length x width x depth x 0:52 (Ivarsson et af. 
1983). Where the ovaries could not be directly 
identified, the examination was considered 
normal if the ovarian vessels could be identified 
or if nothing pathological could be seen in their 
vicinity. All patients with abnormal ovarian 
scans were asked to return for another scan 3-4 
weeks later unless immediate surgery was con- 
sidered necessary. The findings at the ultrasound 
examination were compared with those at pelvic 
examination, surgery and with subsequent histo- 
logical examination. 


Results 


A total of 805 patients were examined during the 
second half of 1983 and the first months of 1984. 
Their distribution in relation to age and mern- 
strual status is shown in Fig. 1. Both ovaries 
and/or their vessels could be identified in 795 of 
the patients (99%). The reasons for failure were 
obesity, uterine fibroids or an inadequately Mied 
bladder. 

As shown in Table 1, ovarian findings in 712 
women were normal on the first ultrasound scan: 
in two of these, suspected ovarian enlargements 
were found on manual examination, sigmoiditis 
being diagnosed in one while the second was 
normal at the check-up manual examination. OF 
the 83 patients with ovarian pathology detected 
at the first scan, 72 were considered normal anc 
11 abnormal on manual examination, but when 
these 83 women were subjected to a repeat scan, 
the number with pathological findings was 
reduced to 50, 39 of whom subsequently had à 
laparotomy. Of the remaining 11 women, onc 
was known to have endometriosis, one was lost 
to follow-up when she moved from the area, and 
nine were followed up elsewhere, outside the 
study. 

The macroscopic and histological findings of 
the 39 patients who underwent surgery are giveri 
in Table 2. Lesions were present in 35 but absent 
in four, three of whom did not have arepeat scan 
the day before surgery, 5 or 6 weeks having 
elapsed since their pathological ultrasound 
examination. Laparoscopy was performed in 
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Table 1. Findings on manual pelvic examination com- 
pared to those on ultrasound scan in 795 women with 
ovaries identified at ultrasound examination 





Ultrasound examination 


Normal Pathological 


(712) (83) 
Normal manual pelvic 
examination (782) 710 72 
Pathological (13) 2 11 





two patients showing normal ovarian findings; 
the third patient had a hysterectomy for other 
reasons 2 months after the pathological scan, the 
delay being due to intercurrent disease. In the 
fourth patient, though the scan was normal the 
day before operation, a laparoscopy was per- 
formed because of pelvic pain. Of the 35 lesions, 
31 were benign including five mucinous and 
serous cystadenomas, three were malignant or 
borderline ovarian tumours, one was sigmoiditis 
but at the same time a carcinoma of the caecum 
was accidentally found. The diagnoses of the 35 
patients with lesions found at surgery are also 
shown in Fig. 1, where they are related to age 
and menstrual status. 

The three patients with malignant or border- 
line ovarian lesions had pathological ultrasound 


Table 2. Findings in the 39 patients subjected to sur- 
gery because of an abnormal ultrasound scan 


Normal Abnormal 
manual manual 
pelvic pelvic 

Diagnosis examination examination 

Simple cystadenoma 12 6 

Serous cystadenoma l 

Seropapillary 

cystadenoma l l 

Mucinous cystadenoma ] l 

Borderline tumour 2 

Ovarian carcinoma l 

Dermoid cyst | 

Endometriosis 3 

Paraovarian cyst 1 

Hydrosalpinx l 

Myoma l 

Cancer of the caecum i 

Retroperitoneal 

lymphangioma l 
Normal findings 4 
Total 31 8 





scans, but normal manual pelvic examinations. 
Of the two borderline ovarian tumours, one was 
6 cm in diameter (mucinous cystadenoma) and 
the other 4 cm (proliferating cystadenofibroma). 
The ovarian carcinoma was of endometrial type, 
stage III. 


Discussion 


In the present study the ovaries and/or their 
vessels were identified in 99% of patients, 
similar to the proportion of 99-4% reported by 
Goswamy et al. (1983). With the advent of sector 
scanners and the real-time technique, the possi- 
bility of viewing the ovaries has been much 
improved. Cysts can be distinguished from intes- 
tinal loops by the absence of peristalsis, and the 
identification of ovarian vessels has proved 
helpful. 

Our survey detected abnormal ovarian find- 
ings in 83 (10-356) of the total of 805 patients. 
This includes one carcinoma, two borderline 
tumours, five mucinous and serous 
cystadenomas, and a cancer of the caecum. In a 
total of 1084 patients, Goswamy et al. (1983) 
found pathological ovarian enlargements in 3%, 
including one clear-cell carcinoma and five 
mucinous and serous cystadenomas. This differ- 
ence might be explained by the fact that all our 
patients had contacted the clinic on their own 
initiative for one reason or another, whereas 
Goswamy et al. (1983) obtained their subjects in 
response to a general invitation published in the 
popular press. Thus the proportion of women at 
risk in our study should be greater. 

We also had a higher percentage of benign 
cysts at the first scan, which might be due to the 
comparative youth of our patients, only about a 
third of whom were of postmenopausal age. A 
repeat scan reduced the number of ovarian 
enlargements by 40% from 83 to 50. Presumably 
a number of simple follicular or luteal cysts dis- 
appeared during the interval between the two 
examinations. 

An objection to ovarian ultrasound scanning 
for early detection of ovarian carcinoma is that it 
tends to lead to unnecessary surgery for non- 
malignant lesions, but such cases were found to 
be few. Correct diagnosis, even of benign lesions 
such as endometriosis, is certainly of value and 
the removal of serous and mucinous 
cystadenomas might in some cases prevent 
malignant degeneration. 

Of the 39 enlargements found at ultrasonogra- 


phy, only eight were found on manual examin- 
ation, and none of the three borderline or 
malignant lesions was found by clinical examin- 
ation. This indicates that ultrasound examin- 
ation of the ovaries is superior to palpation, but 
in the one case of ovarian carcinoma, uterine 
fibroids were suspected at the pelvic examin- 
ation, whereas both an ovarian tumour, 
enlarged ovaries, and uterine fibroids were sus- 
pected at ultrasound. As it turned out, an ade- 
nocarcinoma of endometrial type stage III was 
found, but uterine fibroids were absent, which 
shows that metastasis of ovarian tumours and 
fibroids are hard to differentiate even with 
ultrasound. 

The results of the study indicate that in a 
selected group of women at risk, the use of ultra- 
sound screening would be justified for early 
detection of ovarian cancer. Its use might be 
even more advantageous if other risk factors 
such as heredity and period of ovulatory activity 
were also to be taken into consideration. 
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The effects of norethisterone in postmenopausal 
women on oestrogen replacement therapy: a model for 


the premenstrual syndrome 


A. L. MAGOS, E. BREWSTER, R. SINGH, T. O'DOWD, 


M. BRINCAT, J. W. W. STUDD 


Summary. The influence of norethisterone on mood and behaviour was 
investigated in prospective placebo-controlled study in 58 
postmenopausal hysterectomized women who were being treated with 
subcutaneous oestradiol and testosterone implants. Norethisterone, 2-5 
or 5 mg daily, was given for 7 days and a placebo for two periods of 7 
days. Psychological, behavioural and physical variables were assessed 
using the Menstrual Distress Questionnaire. There were widespread 
adverse effects which were dose-related. Significant changes in five of 
the eight symptom complexes studied (pain, concentration, behavioural 
change, water retention and negative affect) were found with 5 mg/day 
of the progestogen. The symptoms were similar to the typical com- 
plaints of the premenstrual syndrome, such that a combination of 
oestradiol and testosterone implants with cyclical oral norethisterone 
appears to be a model for this condition. The dose of this progestogen 
should therefore be the minimum to achieve the desired therapeutic 


effect. 


Much attention has been focused on the mood 
and behavioural changes associated with the 
combined contraceptive pill in particular 
depression. Most women do not experience any 
significant psychological effects (Glick & Ben- 
nett 1982). Some gain positive benefits from 
therapy (Worsley 1980), not least because of the 
relief from the fear of pregnancy, while depres- 
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sion and other symptoms have been reported in 
0-50% of oral contraceptive users (Kane 1976). 
The response is thus highly variable, and 
depends to some extent on the duration of 
therapy, pretreatment morbidity, weight, social 
factors, and the steroids concerned. Problems 
with the combined pill appear to be more preva- 
lent at the start of therapy (Cullberg et al. 1969), 
and in women with psychiatric or emotional dis- 
turbances, as well as obesity (Nilsson et al. 
1967). Conversely, beneficial reactions in cer- 
tain psychotic illnesses, including depression, 
have also been reported (Felthous et al. 1980). 
If there is a pharmacological effect on mood 
and behaviour, the separate effects of the 
oestrogenic and progestogenic components are 
unclear. Most information comes from studies 
looking at the response to variable doses of the 
two steroids in combination, but the results are 
conflicting. Thus, both hormones have been sug- 
gested to be individually responsible for not only 


positive but also negative psychological and 
behavioural phenomena (Worsley 1980; Klaiber 
et al. 1982), although an effect of the two acting 
together cannot be excluded. Certainly, the pro- 
gestogen recommended for menopausal women 
receiving long-term oestrogen replacement 
therapy is often associated with side-effects 
which limit the acceptability of combined 
treatment. 

Postmenopausal women who have had a hys- 
terectomy and receive hormone replacement 
therapy in the form of subcutaneous implants of 
oestradiol (Studd & Thom 1981a) are an ideal 
population to study the specific symptomatic 
effects of progestogens under controlled condi- 
tions. Firstly, they are not subject to the cyclical 
variations of the pituitary-hypothalamic-ovarian 
axis, with their associated physiological, psycho- 
logical and behavioural changes (Magos & 
Studd 1985). Secondly, unlike younger women 
receiving synthetic oestrogens or menopausal 
women treated with oral natural oestrogens, 
plasma oestradiol and oestrone concentrations 
following a standard 50 mg implant remain in the 
normal follicular range (Thom et al. 1981), even 
after long-term therapy (Cardozo et al. 1984). 
Thirdly, the effects of additional progestogen 


can be studied easily without withdrawal bleed- ' 


ing complicating the assessment. We therefore 
studied the physical and psychological effects of 
the 19-norsteroid progestogen, norethisterone, 
under double-blind, placebo-controlled condi- 
tions using such a model. Any cyclical mood 
changes found in this study would be relevant to 
the treatment of the climacteric as well as to a 
better understanding of the effects of the com- 
bined contraceptive pill. 


Patients and method 


The study included 70 women, with an average 
age of 48-3 years (range 35-63 years) who were 
recruited from the Menopause Clinic at Dulwich 
Hospital. All had had hysterectomies for non- 
malignant conditions within the previous 22 
years (mean 11-2, SD 3-4), and were proven to 
be postmenopausal either by a history of bilat- 
eral salpingo-oophorectomy, or by a plasma 
FSH measurement of >20 i.u./l before hormone 
replacement therapy (Chakravarti et al. 1979). 
All were receiving treatment for climacteric 
complaints with subcutaneous oestradiol 
(50mg) and testosterone (100mg) implants 
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(Organon) at regular intervals (Studd et al. 
1977), and were asymptomatic at the time of the 
study; the average duration of implant hormone 
replacement therapy for the group was 2-1 years 
(range 0-5—7-5 years). None was complaining of 
medical, psychiatric or social problems or were 
taking other medication. 


Therapy 


Two doses of oral norethisterone (Syntex Phar- 
maceuticals), 5 mg (first 50 patients) and 2-5 mg 
(next 20 patients), were assessed under double- 
blind, placebo-controlled conditions using a 
five-period design, each period representing 1 
week. The first and last periods were used as 
baseline, and were tablet-free. Norethisterone 
and an identical placebo were allocated during 
the middle three periods according to the case 
record number as follows: 

Even | number: | Baseline/Norethisterone/ 
Placebo/Placebo/Baseline. 

Odd number: Baseline/Placebo/Norethisterone/ 
Placebo/Baseline. 

This design was chosen to (i) provide a washout 
period between the active and inert prep- 
arations, (ii) minimize patient expectations of 
the next set of tablets and (iii) give two 7-day 
periods of assessment for each patient and thus 
paired data. For these reasons, data from the 
placebo period immediately after a nor- 
ethisterone period were ignored, leaving two 
baseline, one active and one inert period for 
analysis for each member of the study group. 
Even number:  Baseline/Norethisterone/ 
(PLACEBO)/Placebo/Baseline. Odd number: 
Baseline/Placebo/Norethisterone/ 
(PLACEBO)/Baseline. 


Assessment of symptoms 


Physical, psychological and behavioural vari- 
ables were assessed using a modified Moos 
Menstrual Distress Questionnaire (MDQ) 
(Moos 1969). The questionnaire consisted of a 
total of 45 items grouped into eight complexes 
(Table 1), six containing negative symptoms and 
behavioural patterns (pain, concentration, 
behavioural change, autonomic reactions, water 
retention and negative affect), one positive 
(arousal), and one non-specific adverse symp- 
toms designed to detect ‘complainers’ (control). 
The MDQ was completed daily during the study, 
each item being scored on a scale of 0 (no/none) 
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Staying at home from 
work 





Table 1. Modified Moos Menstrual Distress 
Questionnaire 
(A) Pan (E) Water retention 
Muscle stiffness Gain in weight 
Headaches Skin disorcers (e.g. 
Stomach pains rash) 
Backache Painful or swollen 
Tiredness breasts 
General aches and Feehng swollen or 
pains bloated 
(B) Concentration (F) Negative affect 
Difficulty sleeping Crying spells 
Forgetfulness Loneliness 
Confusion Anxiety 
Difficulty Restlessness 
concentrating Irritability 
Clumsiness Mood swings 
Accidents (e.g. cutting Depression 
finger) Tension 
Difficulty making 
decisions 
(C) Behavioural change (G) Arousal 
Lowered work Feehng affectionate 
performance Orderliness 
Take naps, stay in bed Excitement 


Feelings of well-being 
Bursts of energy or 


Avoid social activities activity 
Loss of efficiency 

(D) Autonomic reactions (H) Control 
Dizziness, faintness Feelings of suffocation 
Cold sweats Chest pains 
Feehng sick, vomiting Ringing in tie ears 
Hot flushes Numbness, ungling 


Blind spots, iuzzy 
vision 


to 3 (severe/a lot). For each symptom complex 
the total scores during the placebo [P), nor- 
ethisterone (N) and the average of the two base- 
line (B) periods were standardized as the 
average daily score per symptom in the complex. 


Statistics 


For both doses, an overall comparisan of the 
three treatment periods (B, P and N) were made 
using non-parametric analysis of variance 
(Friedman's test). The specific effects of the 
active and inert preparations were compared 
using Scheffé's pair-wise test for multiple 
comparisons. 


Results 


Of the 70 women recruited, 12 provided inade- 
quate data and were excluded from the analysis. 
The remaining 58 included 39 treated with 5 mg 
and 19 with 2-5 mg doses of norethisterone and 
placebo. An order effect of the medication was 
not observed as the mean group scores for the 
three periods of the two allocation groups were 
comparable. 


Norethisterone 5 mg 


This dose of progestogen was associated with 
increased scores for all the adverse symptom 
complexes (Fig. 1), and this action remained 
statistically significant compared with placebo 
for all except 'autonomic reactions' (Table 2). 
The greatest effects were on the psychological 
symptoms such as depression, anxiety and irri- 
tability (negative affect). There were no signifi- 
cant changes in either the positive (arousal) or 
the non-specific (control) symptom complexes. 


Norethisterone 2:5 mg 


Although there was a trend for greater reporting 
of adverse effects (Fig. 2), the lower dose of the 
progestogen did not cause any statistically sig- 
nificant changes in  symptomatology or 
behaviour when compared with placebo 
(Table 3). 


Placebo 


Almost all symptoms worsened with placebo, 
including significant changes in the items under 
‘concentration’, ‘autonomic reactions’ and 
‘water retention’ (Tables 2 and 3). However, this 
response to placebo was considerably less than 
to either doses of the active agent (Figs 1 and 2). 


Discussion 


There are several theoretical reasons why the 
female sex hormones should affect mood and 
behaviour. Both steroids accumulate and are 
metabolized in the brain, including the cortex 
(Backstrom 1977); the activity of the central ner- 
vous system appears to be increased by 
oestrogen, and decreased by progesterone 
(Vogel et al. 1971). Specific actions have been 
shown on neurotransmitters and their precur- 
sors (Asso 1983), and peptides such as 
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Fig. 1. Effects on the eight symptom complexes of placebo and 
norethisterone 5 mg daily. Symptoms scored on a scale of 0 (no/ 
none) to 3 (severe/a lot): ‘A’ Pain; ‘B’ Concentration; ‘C 
Behavioural change; ‘D’ Autonomic reactions; 'E' Water 
retention; ‘F’ Negative affect; 'G' Arousal; ‘H’ Control. 
lp Baseline; placebo; ([ ]) norethisterone. 


gonadotrophin-releasing factor  (Nemeroff 
1978) and endorphins (Reid & Yen 1981) have 
all been implicated in psychological functioning. 
For example, a deficiency of catecholamines 
may be involved in the pathogenesis of depres- 
sion (Schidlkraut 1965) and oestrogens may act 
as anti-depressant by enhancing central adre- 
nergic activity with an effect on synthesis, degra- 
dation, and neuronal uptake (Klaiber et al. 
1982). Conversely, progesterone has some 
opposite properties and hence could cause 
depression (Beattie et al. 1973; Klaiber et al. 
1971). However, the relation between hormones 
and the psyche is complex and ill-understood; 
for instance, depressed women have been found 


to have elevated plasma oestradiol levels com- 
pared with non-depressed controls (Vogel et al. 
1979). 

Our results show widespread, dose-related 
adverse effects on psychological, behavioural 
and physical variables by the synthetic 19-nor- 
steroid, norethisterone, under conditions of 
physiological oestrogen constancy. These data 
are not strictly comparable to previous studies of 
combined oestrogen/progestogen preparations 
or of progestogens (and progesterone) alone, 
which, if one is interested purely in the actions of 
progestational agents, can be criticised on a vari- 
ety of grounds. Apart from the uncontrolled 
nature of many of these reports, response could 


Table 2. Statistical analysis of the effects of norethisterone 5 mg daily 











Statistics 

Symptom complex B vs N vs P B vs N B vs P N vs P 
Pain <0-04 <0-02 NS <0-025 
Concentration <0-001 <0-0001 <0-05 <0-05 
Behavioural change <0-02 <0-02 NS <0-05 
Autonomic reactions <0-01 <0-005 <0-001 NS 
Water retention <0-0001 <Q-0001 <0-02 <0-04 
Negative affect <0-01 <0-001 NS <0-002 
Arousal NS NS NS NS 
Control «0-01 NS NS NS 


—— — —— ——————————  ——— ———————————— —"Ó—Á—— ——— —— 


B, Baseline; N, norethisterone; P, placebo. 
NS, Not significant (P > 0-05). 


1294 A. Magos et al. 






Standardized daily score (Mean-- SEM) 


SX ass) 


'E! 'F t 


z 
= 


Symptom complex 


Fig. 2. Effects on the eight symptom complexes of placebo and 
norethisterone 2.5 mg daily. See Fig 1. 


also have been influenced by one or more of the 
following factors: (a) sub-physiological plasma 
concentrations of the ovarian oestrogens when 
potent synthetic oestrogens were also used (Lor- 
raine et al. 1965), (b) the effects of the synthetic 
oestrogens themselves, (c) fluctuating hormone 
values in women with ovarian activity, (d) sex- 
related differences when men formed the study 
group (Little et al. 1974), and (e) patients with 
psychiatric ill-health, often studied, may have 
responded differently to healthy subjects (Kane 
et al. 1967). With these limitations, such studies 
have generally suggested a sedative, anxiolytic 
action (Herrmann & Beach 1978), and, with 
progesterone, even hypnosis after large doses 
(Merryman 1967). Our study design was not 
compromised by any of the above factors, and 
appears to show a detrimental effec: on many 
aspects of mood and behaviour, although a 


specific tranquillizing action cannot be excluded. 

The symptoms secondary to norethisterone 
under conditions of steady-state follicular range 
plasma oestrogen concentration are remarkably 
similar to the typical complaints of the pre- 
menstrual syndrome (Magos & Studd 19842). 
The aetiology of this common problem remains 
obscure, but ovarian activity most probably 
plays a primary role (Studd 1979; Magos & 
Studd 19845), Our results suggest that oestradiol 
implants in combination with cyclical nor- 
ethisterone represent a model for the syndrome, 
and this must give some insight into the 
pathophysiological mechanisms for some of the 
symptoms, and a clue to successful therapy. This 
model explains why the combined contraceptive 
pill is often ineffective in the treatment of the 
premenstrual syndrome (Goldzeiher et al. 
1971), where the benefits of anovulation may be 


Table 3. Statistical analysis of the effects of norethisterone 2-5 mg daily 





Symptom complex BvusN vs P 
Pain <0-03 
Concentration NS 
Behavioural change NS 
Autonomic reactions NS 
Water retention <0-092 
Negative affect NS 
Arousal NS 
Control NS 


B, Baseline; N, norethisterone; P, placebo. 
NS, Not significant (P > 0-05). 


Statistics 

B vs N B vs P N vs P 
<0-01 NS NS 

NS NS NS 

NS NS NS 
<0-03 NS NS 
<0-0001 <0-025 NS 

NS NS NS 
«0-03 NS NS 
<0-5 NS NS 


overshadowed by the adverse mental and physi- 
cal actions of the progestogen component. It 
also explains why progestogens, such as nor- 
ethisterone, medroxyprogesterone acetate and 
dydrogesterone, have been shown to be ineffec- 
tive for all but isolated symptoms (Ylostalo et al. 
1982; Jordheim 1972; Haspels 1981). Whether 
progesterone itself is responsible for some of the 
mood and behavioural problems of the pre- 
menstrual syndrome remains unclear, but the 
finding that high dose progesterone pessaries are 
associated with more adverse symptoms than 
placebo is suggestive (Sampson 1979). 

The finding of dose-related symptomatic side- 
effects with norethisterone has implications for 
the long-term oestrogen treatment in 
postmenopausal women. It has been clearly 
shown that the endometrial protection afforded 
by progestogens 1s duration dependent, in that 
13 days per month seems to be optimal (Sturdee 
et al. 1978; Paterson et al. 1980; Studd & Thom 
19815). Furthermore, biochemical and mor- 
phological studies have indicated that 1 mg of 
norethisterone is sufficient to suppress endo- 
metrial proliferation (Siddle et a/. 1981). There 
seems little doubt therefore that the currently 
used doses of progestagens could be safely 
reduced with benefit to the patient. 
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severe, accelerated postpartum hypertension 
associated with hyperthyroxinaemia. Case report 


WILLIAM B. WHITE, JOHN W. ANDREOLI 


Case report 


A 26-year-old primiparous woman had had a 
history of moderate essential hypertension since 
the age of 23 years. At the time of diagnosis of 
the hypertension, 24-h collections of urine for 
creatinine clearance, catecholamines, meta- 
nephrines, and vanillylmandelic acid and rapid- 
sequence intravenous  pyelography were 
normal. The patient's blood pressure was well 
controlled before pregnancy with hydro- 
chlorothiazide and metoprolol. During the 
second trimester of the pregnancy, the hydro- 
chlorothiazide and metoprolol were discon- 
tinued and the patient was placed on 
a-methyldopa (750 mg daily in three divided 
doses) with adequate blood pressure control. 
The a-methyldopa was increased to 1500 mg 
daily at 27 weeks because of moderate increase 
in blood pressures both at home and 1n the ante- 
natal clinic. At 30 weeks, the home blood pres- 
sure rose to 180-200/110-120 mmHg and the 
patient was admitted to the hospital for further 
assessment. 

Initial physical examination revealed a heart 
rate of 78 beats/min and a supine blood pressure 
of 180/115 mmHg. Abdominal and pelvic exam- 
ination suggested a fetal size of approximately 
1500 g and estimated gestational age of 29-31 
weeks. There was considerable oedema present 
in the distal lower extremities. The remainder of 
the physical examination including neurological 
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examination was unremarkable. Over the next 
24 h the patient did not improve despite therapy 
with the addition of hydralazine to the anti- 
hypertensive regimen; the blood pressure 
remained 170-200/105-115 mmHg, and brisk 
deep tendon reflexes developed. Urinalysis 
showed ++ protein, platelet count dropped 
from 243 000/ul to 128 000/ul, and the serum 
transaminases were twice the normal con- 
centrations. A diagnosis of impending eclampsia 
was made and the patient was delivered of a 
1450 g female infant by caesarean section. No 
large fluctuations in the blood pressure or heart 
rate were noted during the operation and within 
24 h of delivery the blood pressure dropped to 
160/100 mmHg (Fig. 1). 

On the fifth day after delivery, the patient 
developed a minimal frontal headache and was 
found to have a supine blood pressure of 235/130 
mmHg with a heart rate of 115 beats/min despite 
continued treatment with a-methyldopa and 
hydralazine (Fig. 1). No significant postural 
changes 1n blood pressure or heart rate were 
noted, and the patient had no signs of agitation 
or distress and neither fiushing nor diaphoresis 
were noted. Fundoscopic examination showed 
mild arteriolar narrowing but was otherwise 
normal. Examination of the heart revealed a 
rapid, regular rhythm and the presence of a 
fourth. heart sound. No peripheral oedema was 
noted at this time and the neurological examin- 
ation was entirely normal. Laboratory data 
revealed a normal urinalysis; the haematocrit 
was 32% (35% before delivery); the platelet 
count was 236 000/ul and the bleeding time was 9 
min. The serum electrolytes, creatinine, trans- 
aminases, glucose, protein electrophoresis, and 
blood urea nitrogen were within normal limits. 
Electrocardiogram showed normal sinus rhythm 
at 120 beats/min, normal conduction, and no 
evidence for left ventricular hypertrophy or isch- 
emia. The X-ray of the chest was unremarkable. 
A 24-h collection of urine for creatinine clear- 
ance, catecholamines, vanillylmandelic acid, 
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and metanephrines was normal. The thyroid 
function testing showed a triiodcthyronine 
uptake ratio of 0-88 (normal, 0-89-1-16), serum 
thyroxine radioimmunoassay of 19 ug/dl 
(normal, 4-9-10-6), triiodothyronine radio- 
immunoassay of 315 ng/ml (normal, 75-222), 
free thyroxine index of 16-9 (normal, 4-5—11), 
and a thyroid stimulating hormone of «2 mu/l 
(normal, 1-6). Antithyroglobulin and anti- 
microsomal antibodies were absent. The thyroid 
hormones (thyroxine and triiodothyronine) 
examined from serum obtained at the initial 
admission were normal (Fig. 1). A thyroid 
uptake study performed 8 days postpartum with 
-sodium iodide demonstrated 4% uptake at 
6h and 8% at 24 h (normal, 15%-30% at 24h). 
A thyroid scan showed a decreased but homoge- 
nous uptake of 5 mCi of ?"Tc-pertechnetate 
consistent with thyroiditis. 

The patient was begun on atenolol, 50 mg 
daily, but had no improvement in the first 2 days; 
subsequently she was placed on atenolol, 100 mg 
daily, and nifedipine, 60mg daily, in three 
divided doses. There was a marked improve- 
ment in the blood pressure and heart rate levels 
within 3 days. Over the subsequent 3 weeks, the 
nifedipine was discontinued and the dose of 
atenolol was reduced to 50mg daily with 
normalization of the blood pressure. Eight 
weeks after delivery the thyroid function 


normalized and at 16 weeks after delivery, anti- 
thyroid microsomal antibodies rose to a titre of 
1:1600 antithyroglobulin antibodies remained 
negative; and the 24-h uptake of I was 22%. 


Discussion 


The patient described was chronically hyperten- 
sive and developed superimposed  pre- 
eclampsia, and as one might expect, blood pres- 
sure readings in the first 2 days postpartum drop- 
ped substantially. Five days postpartum, a 
marked rise in blood pressure accompanied by a 
sinus tachycardia suggested a catecholamine- 
mediated process, but plasma catecholamines 
and urinary catecholamine metabolites were not 
elevated. The clinical features of tachycardia, 
marked rise (60/25 mmHg) in blood pressure, 
hyperthyroxinaemia, moderately suppressed 
thyroid uptake of “I, and development of anti- 
thyroid antibodies described in this patient are 
most compatible with postpartum thyroiditis 
with hyperthyroidism (Amino et al. 1977; 
Ginsberg & Walfish 1977; White & Andreoli 
1984; Singer & Gorsky 1985). 

In two recent surveys, the prevalence of post- 
partum thyroid disease has been in the range of 
4-7% (Amino et al. 1982; Jansson et al. 1984). 
Current evidence supports an underlying auto- 
immune cause for postpartum thyroid dysfunc- 
tion (Amino et al. 1978) and there may be a 
familial tendency (Fein et al. 1980; Singer & 
Gorsky 1985). Amino et al. (1980) reported that 
both total lymphocyte counts and natural killer 
cell counts have been observed to decrease 
during pregnancy and increase after delivery, so 
that antibody-dependent, cell-mediated 
cytotoxicity may have a role in postpartum 
thyroiditis. 

Patients with postpartum thyrotoxicosis have 
generally presented with fatigue, nervousness, 
palpitations, tremors and heat intolerance 3 
days—6 weeks after delivery (Ginsberg & Walfish 
1977; Singer & Gorsky 1985). Although most 
patients are described as having sinus tachy- 
cardia, coexisting hypertension or acceleration 
of pre-existing hypertension is rare (White & 
Andreoli 1984). Thyrotoxicosis may induce a 
marked increase in systolic blood pressure with a 
modest decrease or no change in diastolic blood 
pressure secondary to an increase in heart rate, 
cardiac index, and myocardial contractility 
(Amidi et al. 1968; Fowler 1982). Our patient 
showed a rise in both systolic and diastolic blood 


pressure concomitant with a marked elevation of 
the thyroid hormones (Fig. 1). It is not clear why 
the diastolic blood pressure rose so markedly but 
perhaps there was increased catecholamine 
receptor sensitivity secondary to hyperthyrox- 
inaemia (Barker 1951; Brewster 1956; Cou- 
lombe et al. 1977) or increased vascular 
reactivity associated with the resolving pre- 
eclampsia. 

The management of a patient with postpartum 
thyroiditis with hyperthyroidism should be 
directed at reduction of symptoms, heart rate 
and blood pressure since the clinical course is 
benign and the disease usually self-limiting. In 
most reported cases, B-adrenergic blocking 
agents have controlled the haemodynamic 
abnormalities of the thyrotoxicosis. Antithyroid 
medications are unnecessary and generally inef- 
fective since in this and other forms of thy- 
roiditis, massive amounts of thyroid hormone 
have been released into the circulation via leaks 
from cellular disruption in the gland. 
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Primary Hodgkin's disease of the ovary. Case report 


M. A. T. KHAN, S. W. DAHILL, K. S. STEWART 


Case report 


A 41-year-old married Scots woman with five 
children had been attending the gynaecological 
out-patients for some years with uterovaginal 
prolapse. Because of her continuing obesity and 
reluctance to have surgery, she had been treated 
with a ring pessary and was seen regularly. In 
1985, for the first time, she reported metror- 
rhagia and occasional lower abdominal discom- 
fort. Her obesity prevented adequate clinical 
examination but there appeared to be a pelvic 
mass. 

Examination under anaesthesia confirmed a 
pelvic mass which was considered either to be a 
fibroid uterus or an adnexal swelling. Diagnostic 
curettage produced no curettings. At laparo- 
tomy there was a moderate amount of clear asci- 
tic fluid present and bilateral solid ovarian 
tumours, the left being approximately 11x8 cm 
in diameter and the right 5x5cm. Each was 
closely adherent to the uterus and there was 
considerable induration of the parametrium and 
paracolpos. There was also a 5cm diameter 
tumour within the broad ligament and involving 
the left tube. 

Ovarian malignancy was suspected and the 
ovarian masses were excised together with bilat- 
eral salpingectomy, subtotal hysterectomy and 
subcolic omentectomy. Because of the friable 
andindurated nature of the paracolpos the lower 
portion of the cervix was left in situ. Exploration 
of the abdomen before closure showed no signs 
of neoplasia elsewhere. Bowel, stomach, liver, 
spleen and para-aortic nodes appeared normal. 
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Apart from suprapubic wound breakdown, 
convalescence was straightforward. Sternal mar- 
row aspirate showed no abnormality, chest 
X-ray was normal and CAT scan was negative 
for other sites of Hodgkin’s deposits. 

Chemotherapy was decided on and the patient 
has been given 12 pulses at 2-week intervals of 
vincristine, Adriamycin, bleomycin and DTIC- 
Dome (Bayer). 


Pathology report 


Gross appearance 


The subtotal hysterectomy specimen consisted 
of the uterus, 7 cm in length, with both adnexae 
attached. The left ovary measured 11 cm in its 
largest and 8 cm in its smallest diameter. A sep- 
arate tumour, 5cm in diameter, was present 
within the broad ligament and appeared to 
involve the tube. The right ovary was 6cm in 
diameter and contained a cyst 2 cm in size. 

A separate sheet of omentum measuring 
24X8 cm was also included. 


Histological appearance 


Microscopy of both ovaries and the mass in the 
left broad ligament showed Hodgkin's disease 
containing classic binucleate Reed-Sternberg 
cells (Fig. 1). The specimen of omentum also 
contained numerous foci of Hodgkin's disease. 

in addition to Reed-Sternberg cells, there was 
a polymorphic cell infiltrate composed of abun- 
dant abnormal reticulin cells, eosinophils and 
occasional plasma cells. Because of the sparsity 
of the lymphocyte infiltrate ın areas with abun- 
dant abnormal reticulin cells a diagnosis of 
Hodgkin's lymphoma of lymphocyte depleted 
type was made using the Rye classification 
(Lukes & Butler, 1966). 
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Fig. 1. Histology showed Reed-Sternberg cells. Haematoxylin and eosin X700. 


Discussion 


Since Hodgkin's initial description in 1832 the 
classification of malignant lymphoma has under- 
gone considerable revision, the term lymphoma 
first appearing in 1871. 

Originally the disease entity was subclassified 
into giant follicular, lymphosarcoma (lymphocy- 
tic/lymphoblastic), reticulum cell sarcoma and 
Hodgkin’s disease. The designation lymphosar- 
coma has been confusing since well-differen- 
tiated lymphocyte and other lymphomatous 
variants, regardless of all types, were included. 

Currently lymphomas are divided into 
Hodgkin’s and non Hodgkin’s type depending 
on the cellular characteristics and pattern of 
growth (Rotmensch & Woodruff 1982). 

The ovarian lymphoma is very rare and 
Hodgkin's disease of the ovary is even rarer. 
There seem to be no references to ovarian 
Hodgkin’s disease before 1960 and only four 
cases have been reported since then. 

The occurrence of Hodgkin’s disease in the 
ovary can be attributed to the occasional pres- 
ence of lymphoid tissue in the medulla or hilus of 
the ovary as reported by Woodruff et al. (1963). 
Lymphocytes may also arise from the primitive 


perivascular reticular cells and can give rise to 
Hodgkin's disease (Bloom & Fawcett 1965). 

Diagnosis of primary ovarian Hodgkin's 
disease is possible only by histological con 
firmation following laparotomy. 

As the tumour is highly radiosensitive the 
treatment of choice in the appropriate case is 
surgery followed by radiotherapy. Where there 
is dissemination, the disease can be treated with 
good prognosis by cytotoxic drug therapy fol 
lowing surgery, as in the present patient. 
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SHORT COMMUNICATIONS 


Elevation of maternal a-fetoprotein serum 
levels in relation to fetomaternal 
haemorrhage after second trimester 
pregnancy termination by aspirotomy 


J. Bennebroek Gravenhorst, A. 
Beintema-Dubbeldam, D. A. F. van Lith* 
& W. Beekhuizen* Department of 
Obstetrics and Gynaecology, University of 
Leiden, * Center for Human Reproduction, 
Leiden, The Netherlands 


Fetomaternal haemorrhage (FMH) after termi- 
nation of pregnancy in the second trimester has 
been reported previously (Katz 1969; Queenan 
et al. 1971; Voigt & Britt 1969), Several authors 
have observed a rise in maternal serum 
c-fetoprotein (AFP) concentration in associ- 
ation with FMH (Seppälä & Ruoslahti 1972; 
Nørgaard Pedersen 1974; Kjessler & Johansson 
1977; Los et al. 1979). The occurrence of an 
increase in maternal serum AFP after amniocen- 
tesis has also been documented (Chard et al. 
1976, Mennuti er al. 1980). The discrepancy 
found between the results of fetal red cell count 
and the increased concentration of maternal 
serum AFP as an indicator of FMH has been 
attributed to a greater sensitivity of AFP 
changes than the Kleihauer test (Lachman et al. 
1977). According to Dallaire et al. (1980), pass- 
age of amniotic fluid into the maternal circula- 
tion sometimes accounts for a rise in maternal 
serum AFP concentration following 
amniocentesis. 


Patients and methods 


The study included 103 patients referred to the 
pregnancy termination unit of the centre for 
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Human Reproduction in Leiden. The pregnancy 
terminations were performed under local anaes- 
thesia by cervical dilatation, aspiration and 
instrumental removal of fetal parts and placenta 
(aspirotomy) (Beekhuizen et al. 1982). 

The mean gestational age at termination was 
15-3 weeks (range 12-19 weeks). The duration 
of pregnancy was calculated from the date of the 
last menstrual period and confirmed by vaginal 
examination and inspection of fetal parts after 
the procedure (Birbeck 1976). In 47 patients 
(46%) fetal age was confirmed by ultrasound 
biparietal diameter measurements. 

The study had the approval of the hospital 
ethics board and informed consent was obtained 
from all participants. 

Maternal venous blood samples were 
obtained 15 min before and 15 min after the 
operation. Blood smears were made and treated 
according to a modification of the Kleihauer- 
Betke technique (Los et al. 1979). The pro- 
cedure permits a clear differentiation between 
fetal and maternal cells by observing the stained 
smears with an interference microscope. In each 
slide 600 000 erythrocytes were scanned. The 
total number of fetal red cells counted was taken 
as the fetal cell score. The volume of FMH was 
estimated using the calculation presented by Los 
et al. (1979). The reproducibility of the fetal cell 
score at a high and at a low level is within the 
90% probability of Poisson statistics. The sen- 
sitivity was four fetal cells, representing a FMH 
of 0-06 ml at 16 weeks gestation. 

AFP measurements were carried out by the 
Rijksinstituut voor de Volksgezondheid (Dr A. 
M. Hagenaars), Bilthoven, The Netherlands, 
using an ELISA (‘Sandwich’) technique 
(Hagenaars et al. 1980). Hagenaars et al. (1980) 
reported that the values obtained by this method 
show a good correlation (r=0-94) with the RIA 
(double antibody) technique. A maternal serum 
AFP increase of 2100 ug/l after pregnancy ter- 
mination was considered to indicate that 
fetomaternal bleeding had occurred. 


Results 


After the operation fetal cell scores correspond- 
ing to a FMH of at least 0-1 ml were detected in 
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Table 1. Frequency of fetomaternal haemorrhage 
(FMH) at termination of pregnancy (12-20 weeks) as 








determined by fetal cell counts 

FMH No. of subjects 

(ml) (n=103) % 
0 25 24-3 
0-01—0-049 21 20-4 
0-05-0-099 13 12-6 
0-1 —0-49 32 31-1 
0-5 —0-99 5 4-8 
1-0 -3-5 7 6-8 





Table 2. Increase in maternal serum alpha-fetoprotein 
(AFP) concentrations after termination of pregnancy 
between 12 and 20 weeks gestation 








Rise in AFP No. of subjects 

(ug/l) (n=103) % 
0 4 3-8 
1-49 10 9.7 
50—99 22 24-3 
100—499 46 44.7 
500-999 11 10-7 
1000-2999 4 3-9 
23000 3 2-9 





44 patients (42-795; 'Table 1). In seven patients 
FMH exceeded 1 ml. In only four (3-896) of the 
post-abortion blood samples was there no 
increase in AFP concentration. In 64 of the 
women (60-895), we noted an AFP increase of 
2100 ug/l (Table 2). In 25 women there was no 
increase in fetal red cells after pregnancy termi- 
nation, but 9 (36%) of them showed a rise in 
AFP serum concentration of 2100 ug/l. There 
was a good correlation (r=0-94) between the rise 
in fetal red cell score and the increase in mater- 
nal serum AFP concentration after pregnancy 
termination. The frequency of FMH of z0-1 ml 
increased significantly with the duration of preg- 
nancy (x? = 21-01, P<0-01; Fig. 1). This was also 
true for maternal AFP serum concentration rises 
of 2100 pg (x? = 22-40, P<0-01; Fig. 2). 


Discussion 


The risk of FMH after pregnancy termination 
has been reported in several studies (Katz 1969; 
Queenan et al. 1971; Voigt & Britt 1969). The 
high frequency of fetomaternal transfusions 
found in this study corresponds with the data 
reported by Queenan et al. (1971) and by Voigt 
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& Britt (1969) for second-trimester pregnancy 
termination. We have also confirmed that there 
is a progressive increase in the frequency of 
FMH with gestation. A FMH of between 1 and 
3:5 ml was found in 6-896. If use is made of the 
‘rule of thumb’ that 10gg anti-D immuno- 
globulin can neutralize in 1 ml fetal blood and 
thereby prevent Rh (D) sensitization, a dose of 
75 pg anti-D immunoglobulin should offer com- 
plete protection for Rh (D)-negative women 
undergoing second-trimester abortion. 
Increased serum AFP concentration in the 
maternal plasma, in general, seems to be a more 
sensitive indicator of FMH than the Kleihauer 
test. Agglutination of fetal cells in ABO incom- 
patibility may account for a false-negative 
Kleihauer tests. On the other hand, when there 
is only a minor disruption of the fetomaternal 
barrier, fetal serum may pass into the maternal 
circulation without fetal cells and there is always 
the possibility that passage of amniotic fluid into 
the maternal circulation accounts for a risk in 
raised maternal serum AFP concentration. 
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Fig. 1. Percentages of women with fetomaternal haem- 
orrhage of z0-1ml after termination of pregnancy 
between 12 and 20 weeks gestation. 
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Fig. 2. Percentages of women with increases in serum 


e-fetoprotein of 100 ug/l after termination of preg- 
nancy between 12 and 20 weeks gestation. 
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In pregnancies terminated at 16 and 17 weeks 
we found a dip in the frequency of FMH as 
indicated by either a positive Kleihauer test or a 
raised AFP level. We have no explanation for 
this unexpected result (Figs 1 and 2). Contrary to 
Lachman et al. (1977), we do not consider the 
maternal serum AFP rise to be useful for cal- 
culating the volume of the FMH because of the 
uncertainty of the fetal serum AFP 
concentrations. 
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BOOK REVIEWS 


Male Reproductive Dysfunction. Diagnosis and 
Management of Hypogonadism, Infertility and 
Impotence (Basic and Clinical Endocrinology 
Series Vol. 7) edited by Richard J. Santen & 
Ronald S. Swerdloff. Marcel Dekker Inc., New 
York, 1986, 646 pages with figures and tables. 
$99.00 (US and Canada), $119.00 (all other 
countries) 


It was with great pleasure that I received this 
book to review. At long last, a well-written com- 
prehensive textbook of andrology has arrived on 
the scene. This book is made up of 26 chapters in 
five sections which cover not only the anatomical 
and physiological basis of andrology, but also all 
the major causes of infertility in men. The 
authors of each chapter, who are mainly, but not 
exclusively American, have covered each sub- 
ject in a well-balanced and most thorough way, 
thus making each contribution both informative 
and comprehensive. Each chapter is also very 
well-referenced. 

The book begins with a section on basic 
andrology and includes an especially fine contri- 
bution by Alex Vermeulen on Leydig cell phys- 
iology. Included in this section is a chapter on the 
ontogeny of male sexual development which is a 
subject to which scant attention is paid 1n many 
books on andrology. Both Leydig cell and germ 
cell dysfunction are reviewed in a series of chap- 
ters in the second section of the book and- 
includes the clinical as well as the 
pathophysiological basis of many problems seen 
in a male infertility clinic. Two particularly good 
chapters in this section review infection and also 
autoimmunity as a cause of male infertility but 
all the major causes of infertility in men are fully 
reviewed and these chapters devote consider- 
able space to the management of these numer- 
ous problems. 

The fourth section of this book concerns itself 
with the problems of psychogenic sexual dys- 
function, a problem that is carefully and com- 
prehensively reviewed. However, one glaring 
omission in this otherwise excellent book is that 
scant attention is paid to the organic causes of 
sexual dysfunction and there is scarcely a men- 


tion of the pharmacological treatment of neu- 
rogenic impotence. The book is completed by a 
review of the development of a male 
contraceptive. 

Overall, this is an excellent postgraduate text- 
book of andrology. The paucity of illustrations 
makes it a little heavy going but the book is 
already made up of over 600 pages; more illus- 
trations would increase both its size and in par- 
ticular its price. 

Apart from the omissions mentioned above, 
this book provides a comprehensive view of the 
whole subject of andrology in general and of 
male infertility in particular. It is one of the best 
books of its kind that have been produced for 
some years. 

Anne M. Jequier 


Litigation and Obstetrics and Gynaecology (Pro- 
ceedings of the Fourteenth Study Group of the 
Royal College of Obstetricians and Gynaecolo- 
gists), edited by G. V. P. Chamberlain, C. J. B. 
Orr & F. Sharp. Available in UK from the Royal 
College of Obstetricians and Gynaecologists, 
27 Sussex Place, Regent's Park, London 
NW14RG, £15.00 (plus postage). Available 
outside the UK form Perinatology Press, P.O. 
Box 6827, Ithaca, NY 14851, USA. $55 (plus 


postage). 


Only a very complacent practitioner 1n obstetrics 
and gynaecology could resist feeling some con- 
cern about the possibility of involvement in liti- 
gation. So important has the issue of litigation 
become that it was the chosen subject for the 
Fourteenth Study Group of the Royal College of 
Obstetricians and Gynaecologists. Repre- 
sentives of the Fellows and Members of the 
College and of the three Defence Societies (The 
Medical Defence Union, Medical Protection 
Society and Medical and Dental Defence Union 
of Scotland) were invited to discuss areas of 
mutual interest and, as usual, the Proceedings of 
the Study Group have been published in book 
form. The President of the College introduces 
the subject in the opening chapter, highlighting 
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the profound change in the relation between the 
profession and the public over the past century 
and noting society’s increased demands from 
medicine. There is much ignorance of the pro- 
cess of litigation so the chapter which examines 
the anatomy and physiology of a claim is also 
valuable by way of introduction. Then there are 
contributions which consider the effects of 
resources on claims, problems of prescribing in 
obstetrics and anaesthesia, regional and general. 
The major part of the volume comprises paired 
presentations which examine, in turn, the clini- 
cal and medico-legal aspects of areas which seem 
to have the greatest potential for producing liti- 
gation. These are accidents in gynaecclogical 
surgery, therapeutic abortion, contraception, 
sterilization, genetic testing and antenatal test- 
ing for congenital abnormality, fetal hypoxia, 
operative delivery, natural childbirth and home 
deliveries. Also, there is a strategically placed 
contribution from a New Zealand lawyer on the 
state-funded system of no-fault compensation 
for personal injury by accident, which recog- 
nizes the need for financial assistance for the 
victims of medical mishaps, whether or not there 
has been negligence. Each chapter, or pair of 
chapters, is followed by a discussion of the sub- 
ject by the participants, chaired either by the 
president of the College or presidents of the 
Defence Societies. These discussions are quite 
frank and, in some areas, demonstrate the differ- 
ing views of two or more respectable bodies of 
medical opinion. It is fascinating to speculate 
about the factors which either promote or dis- 
courage litigation. For example it is noted that 
few claims arise from treatment involving radical 
pelvic surgery for malignant disease which may 
suggest that the training of these gynaecologists 
is such that fewer avoidable complications 
occur, or that the patient realizes the significance 
of the surgery and is grateful whatever the out- 
come. It is also noted that there are more claims 
arising from complications of spontaneous than 
from therapeutic abortion, giving rise to suspi- 
cion that there is a degree of reluctance to bring 
an action which might involve public embarrass- 
ment. Perhaps the same explanation applies to 
the paucity of actions for impaired sexual func- 
tion after over-enthusiastic vaginal repair 
surgery. 

It should be a consoling reminder that it is 
doctors, not lawyers, who set the standards in 
medical negligence cases: the legal test is 
whether a doctor has failed to act ın accordance 


with the practice accepted at the time as proper 
by a responsible body of medical opinion. The 
crucial importance of adequate written records 
is emphasized again and again in contributors’ 
texts and discussions. In mounting a defence, 
probably years after the event, it is useless claim- 
ing that an appropriate action was taken if the 
records do not show it. 

The book has been published promptly and 
economically and the occasional misplaced table 
and references do not detract from the value of 
the experience and wisdom of the contributors. 
All doctors working in obstetrics and gynae- 
cology, as trainees or specialists, will benefit 
from reading it and find it a valuable addition to 
their personal bookshelf. 

R. P. Husemeyer 


Infertility. Male and Female edited by Vaclav 
Insler & Bruno  Lunenfeld, Churchill 
Livingstone, Edinburgh, 1986, 740 pages with 
figures and tables, £70.00 


There should be an assured future for a book 
which brings together 47 world experts in the 
fields of reproductive anatomy and physiology 
and male and female fertility to provide critical 
reviews of the science and clinical aspects of 
infertility. There ts a clear need for such a work 
as the basic text for the newly emerging sub- 
speciality. The list of authors is impressive and 
the stated aims of the editors are commendable 
including as they do the ‘couple approach’. 

There are a number of excellent chapters 
where the results of treatment options are 
assessed critically and clear recommendations 
are given for practical management regimens. 
Notable among these are the chapters on 
gonadotrophins (Brown), surgery in the female 
(Winston & Nargara) and drug treatment in the 
male (Schill). Other sections are less 
satisfactory. 

The scientific chapters are patchy in terms of 
readability and interest. Some of the clinical 
chapters lack a sense of proportion detailing 
impossibly elaborate investigative regimens and 
others list plans of treatment with little attempt 
to establish their real worth. Any editor of a 1986 
infertility text should have insisted on treatment 
pregnancy rates being quoted in such a way as to 
allow proper comparison with other treatments 
or no treatment. Statements such as 'six out of 
thirty-two became pregnant' without reference 


to length of treatment or other infertility factors 
have confused the infertility literature for too 
long, but are unfortunately still found in this 
book. 

One author defends the unproven technique 
of A.J.H. with multiple stored ejaculates thus: 
‘The success rate of this treatment may be very 
low in relative terms of patient numbers, but it is 
actually 10096 in terms of happiness and fulful- 
ment for those fortunate successful patients'. 

The editors have let through an unusual 
number of mistakes in spelling, table and figure 
presentation, and have also allowed significant 
overlaps and sometimes contraditions between 
chapters. These shortcomings do not altogether 
spoil the book, but they turn what might have 
been a really great work into one which is merely 
good in parts. 

David Joyce 


Te Linde's Operative Gynecology sixth edition 
edited by R. F. Mattingly & John D. Thompson. 
J. P. Lippincott Company, Philadelphia, 1985, 
938 pages with figures and tables, £98.00 


It was with a sense of history that I read and 
reviewed this book. It is a major American text- 
book on gynaecological surgery, stemming 
directly from the famous school of gynaecology 
led by Howard A. Kelly at Johns Hopkins Hos- 
pital, Baltimore and was originally written by his 
pupil, Richard Te Linde (who is still living). 
Authorship then passed to his pupils, Richard 
Mattingly and John Thompson. I also read it 
with humility, as this book has been a significant 
influence on the training of American residents 
in gynaecological surgery. With its editors 
directly descended from one school, is it open to 
the charge of parochialism? I think not—the 
calibre and stature of its editors and contributors 
and their presentation of critical literature 
reviews avoids this. It is in its sixth edition and 
tragically Richard Mattingly, friend and mentor, 
died prematurely, some three months after its 
publication. 

This is more than a simple textbook of opera- 
tive gynaecology, as its title might imply. Its 
strength lies in its detailed coverage of epidemio- 
logy, pathology, clinical presentation and opera- 
tive surgery, spanning a full list of surgical topics. 
Where appropriate and relevant to either path- 
ology or treatment, a critical review is presented 
of the state of the art and current literature, 
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followed by the author's viewpoint. Although 
American in style and referencing; it neverthe- 
less presents an international, up-to-date and 
acceptable standard of surgery from which we 
can learn much with perhaps only a few devia- 
tions from standard UK practice. It is well illus- 
trated, although not as profusely as some texts. 
The majority of illustrations are half-tone and it 
is a delight to find that the original Max Bródel 
drawings (although occasionally altered) are 
included and are stili amongst the finest 
examples of medical illustration. 

The authors recognize and welcome the 
arrival of sub-specialization and many specialist 
contributors have been invited to write chapters, 
so that the book presents a wide range of surgical 
expertise. 

The first section includes an excellent review 
of the history of European and American contri- 
butions to pelvic surgery which gives perspective 
to this work. Professional liability is an early 
chapter and one benefit resulting from the hor- 
rendous increase and toll of medical litigation in 
the United States has been the introduction of 
close scrutiny by peer review committees of the 
indications for various surgical procedures, 
especially hysterectomy. Perhaps the pendulum 
has swung too far, when the author of a later 
chapter on hysterectomy recommends a second 
opinion before any hysterectomy. A clear 
account of relevant pelvic anatomy is given here, 
although perhaps an undue emphasis is devoted 
to pelvic collateral circulations. 

‘The second section deals with topics often 
neglected in our own training—pre- and post- 
operative care (particularly dealing with the 
elderly), parenteral nutrition and electrolyte 
metabolism: it correctly emphasized the impor- 
tance of pre-operative identification of the high- 
risk patient and of her management. 

The remaining two sections of the traditional 
views of non-neoplastic conditions and a neo- 
plastic section, which with a minor digression 
into benign vulvo-vaginal topics, is up-to-date 
and didactic. 

My criticisms are few: I would have liked all 
textual references to be included in the reference 
list and in the chapter on pelvic inflammatory 
disease, more emphasis is needed on chlamydial 
infection rather than on tuberculosis. A Lewis 
cystometer is still recommended for urodynamic 
assessment. I would have liked more coverage 
on laser surgery and methods of oocyte 
recovery. 
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It would be difficult to find a better textbook 
on general gynaecology and operative surgery 
and its size is one reason for its cost. If we are to 
develop and model our surgery on the best of 
international standards, all trainees ougbt to 
read this book and consultants would find much 
in this to refresh and refurbish their techniques I 
commend it. 

Stuart L. Stanton 
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